
a»»Bisift^iscsaä&<ia^^ 

-4-Wjto,   wfr.V..,^ _-—:--—^—<Afv. -J^f-fc» 

S C E   C E M T E 

ARfotE 

w.NOTICE:  When Government or other drawings, specifications or 
•other data are used for any purpose other than in connection with 
a definitely related Government procurement operation, the U.S. 
Government thereby incurs no responsibility, nor any obligation 
wlmtsoever; and the fact that the Government may have formulated, 
finished, or in any way supplied the said drawings, specifications 
Oi other data is not to be regarded by implication or otherwise as 

a&y manner licensing the holder or any other person or corpora- 
»n, or conveying^ any rights or permission to manufacture, use or 

sell'any' patented luve«tiun that may in any way be related thereto»" 



WN 
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TR-4Q5-52 

H^¥844 Uncl'ass Ü.S. English 104      (None) 

A questionnaire was submitted to a number of pilots and navigators who had been flying the 
equatorial front. This questionnaire was, to furnish a detailed structural description of the front, 
Data from approximately 75ÖÖ flights through- the front are given in the answers.  Some of the 
questions covered include experience of the individual Eier in Hying through the front; comparison 
of the equatorial front with cold fronts in temperate climates; preference of sea or land route; 
favorite time of day or .night for flying through the front; the front at diff©r@st seasons;; special 
phenomena encountered during Eight; relationship between the width of the front and its intensity; 
the state of the sea in the area of the frönt; suggestions for improving forecasts, and general 
weather comments for this area. 

* Areas) Fort Sherman, Panama 
LIMITED. Copies obtainable from CADO fey U.S. Military Organisations only. 
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"GlasaisPleation canceled (or' etesnced-) to-. 

fey authority .Qf .------ ----r->~--——-     " 

^--^—.^ „•«-.-nn» —— »»»•»«*• *^^i»r»"?' 
.date. 

The 6u>h Weather Region, expresses its. sincere appreciation to each 

of ighe  pilots and navigators of the; Army and' Navy whose experience, is 

included in. this, weather summary; Their cooperation in answering our 
-."•""--- -      ' 

-•questions' has greatly- increased our knowledge of the equatorial front 

and given us a better understanding ef the airman's problems in. flying 

through this- front.  - :-"~- -  ' 

•Lti •. COl • ... A » \J • y 
Regional Control Officer., 
6th Weather Region. 
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»Research action of the 6th Weather Region, .submitted question- 

.naire-, ^concerning Ä--equaSlal front to- th* pilots OT »igatom of 

the: Ar„ and •«&* «* have been flying in, this area. The purpose was to 

furnish the- forecasting personnel of the -pVn father Region and other in- 

terested organizations wibh a detailed structural description öf"the. 

frönt in tte-hops that a better uMerstanding of its physical exposition^ 

^iliiead   to more    accurate, forecasting of its    movement arid  intensity, 

T-hese answers    represent each aao's ^individual.:. experience in f lySng_ 

the e€u^ori»l front,.   Bata from   ä^roxiÄely^QG flights    through t-he 

front are- ihc|uded in   this paper -and therefore    present    a\sr6re detailed 

description of the front in .this  area, than has even/been compiled. . 

-   Some of the   answers contradict the opinion   expressed by -a majority 

; .cf-^thei airmen,. but this, may, be attributed_^> difference; in experience, 

type-of aircraft, the inconsistency of frontal Weather,  and various other: 

factors.. "\.   -;- . 
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Avw' a*«* Navy 

PIE©T INTERVIEWS ••:'•'*. '•: 

personnel who contributed this/ inf prmatio i corningthe,: 
equatorisi frönti 

Gole R, M-i Bristol 
Coil. 1. m:i Bay" 
Col. P. B.r C-ri:£t,'3ith 
Col. .j* Eg Roberts 

Lti Goii  J., G>* O/'I 
it. Goli. A., fi Tucker 

Iföjo Öi. TO. Bailey 
•Maj;i A,./ ft. Carver,; Jr. 
Ma;)..' GV'M, GrMS>r 
Lt.  Cmdr. ft. 1« Hendor.spn, USNR 
;Maj.. J. A. Irwin 

[a^> .B». Ls, Roberts; 
j-jji. F., Ä.. Sande re 
5:s  Gk G. Stephens; 

Capti j.-.. TO, Adair 
-Capt.. L. H. Agard 
Gapti. TO. F. Bond 
;Cäpt. Ri M. Brown 
Gapi=.. L. TO. Curtainghäm 
>Lt«. ft, Bickers phy ÜSNR 
Capt. .&.. ft. Eichler- 
Gapi, &.. %« Eld 
S.äpii.i .Q> Pv Felice 
Öapt.- 6;, E;.. Glassmeye-r:^ 3p... 
;'Ga'|3fi„i. Wv R.- Harise-n 
eapti, j-.- i... Huff man-, JrY 
Gä-pt,c TO, ft. aunt 
C&pW W-i R-.:. Knight 
'Gapt... S;., -i«. :Nast ' 
-.Capt-i G.. A., '.KÖJBI 
'Capt* f., Ti Ott, 
•Capb» R,. W* Sc.heM.er 
•tt:. I,i j... Scpttj. USNR 
l!apt,i. E.. L;. iSte.vefts 

Mfc TO... fflikiams- 

•i. -X': 

'<*>',. 

tt. f jg) Hi . C Birrad^^ tiSNRf: 
Ä. Lb* B.. L* Bei'ggiaen   ._.•'.•.:,/; •• 
1st Lfc,, 'W-i E> 'SM$$£aS&ftti;-.;, ':'.>',;" 
1st it, J. L„ 'C,uiiö;s?\   , '';',;.-;';-.?. 
1st -Et... Jl*. T, Da'Äfe^'^v-»' • '.'••:" 
1st Et.. S.  ft, Easiey •.-  ':"".: ..-...*,' 
ist it. E. ft, Gil&v • jte*> ••.-:•" 
ist it:.. Ci E. Bsr-"'," p;*\; 
1st. iti TO.. 4~: .Hacvxe' ..'>-" '\' 
Lti (U): T. L. H'eäie,y,/iBS?IR: 
1st Iti R. E,i. Berier:soh -. 

-1st Lt.,~F. TO. ftol?r•., 
1st Lt., J. ft.  irwtii--'        .   ;   ,. 
1st Lt. E. E. Kokfe .; 

"  1st Lt.. J. ,G,. Kli.is    ;    .•'• • 
1st Lt.. ?. TO. Ean;je 
ist Lt... A.i TO. -Lucti. •   • 
1st Lt. ft. B., McMuil'pn 
1st. Lt ..;•&., L.,-'.Newllrk .     .." v 
1st Lti •&:•. F. Piker        .- \ 
1st Lt* t. L. Riidc'y    ., 
Ist Lt.. ft, i. -Sapis. 
Ist Lt.. T;... ?.. 'Sawjsr 
"1st Lt.. fti R./SPhlarsinger 
1st Lt. ^.-., E„.Sheitpn,,' Jr... , 
1st Lti1?. B,,  Small 
1st Et. H-. B, Stoh3 
1st Lt, K,. '.&> Sumritpht.   :     ,, 
1st. Et,.. 'S". K. Thornpspxir •'^•°- •! 
1st it. B.. E.. TOhitVenherl 
1st Lt.. J. F;* W^lc^sP%'iJr> 

- -2nd Lt, I., A, Ailai'a       \ 
•Ist .Et... ;F, B. Aller i 
2nd Lt., LÄ 

;M. Äsbüi^ 
'  2nd Lt, TO., %-.. Baldr'idge;     . 

2nd Lti. Ci &. Bear-d ^ 
2ndi Lt* •©'•• H> Bindet»; 
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&.    iffi ^!^;s.iissaffii^>^,w»^TO,*^^ i-'J ^^fafriffiiB'? t'",    "if1-*1 

Oäil»   /.ft 
^>   ;' j5   . .4/- 

>_i. , -,;• -<•. 

0- 

••';• "''•• y'\ :.::-^to^;^dvNäy;yjpg^3:öimel .who .e^ontributed'. -t;M8LirrCo3^tiüffi-^^^pning^t'hft^ 
•}!r r**'-' >:''"- •^'Y':^." : -V: '•• "\   •-' equatorial front*, (.„cont'd). '" 

•X;. 

~   /£#& 
i«2nd\' 

';''i2n& 
.S.'2nd' 
,. ;fliä: 

••••' '2nds'i 
'."• ;->£*# 

;,,:2hä. 
••-• :$® 

2nd 

JIi6;.VA:K;..f,J^. 
.Lt'i/';R',,',''''''? •' 
i^v-l*?-'^,* 
'Lt.*-:'RV'3i* 
fti^UvjIt..: 
*Lt{>, jjl'» ,A. 

Tu.. -A<-Jl» 
I*/».-;$»•:$-. 
liu. '' R'*, • fM;*, 
Lv;«, "Ji,..Ei* 

jort 
•Bßej rkauer 
Dann 

.FJaai-ng.- 
"•Gujft'jsn" 
"Kiässendörf 
finclenmuth 
Bürfiiberg 
"Mason 
-:Mse'k3 

"•'Hifehb&rjger- 
OM&3 

2nd Et-. 7PV%-•;Scj•a£t--- 
2riIt•-Lt. d.. Pii Sheen- 
2nd Lt.. P. H. Smith 
2nd Lt.. W-. G. Toüchton5. Jr. 
2nd Lt:i *». D. Vincent 
inä ,Lt,. R. L Walker _  _ 
2nd Lt.. W.  B* Waili-ng: 
2nd Et*. W* R, Williams 
2nd Lt. L-5 C. Wright, 

;GWQlL. M-- Syffigäpii. 

.1 N-.©;E-* 

How much experience have yöü had in flying, through the 
equatorial front?...... -•:•- •"•' *"•  • ••„• • •  *-• i .«   *-• •-*>*-••«•* * * •  ©• » • a?*-« « 

2'   What is. your general impression of the. equatorial front as 
compared with cold, fronts in temperate .climates? * .w. •> ,.r..,..";..,.._ 

3=- >Do, you. prefer the - sea- or land route; .and yhgfc-*.*>,.==*..,."*=, j. *,.. ;.-...,..,. 

4 What is your favöfit§: tima ofiday for. fl^ng,-through.th§- front',?..*,*, 

5 What is. your opinion of the front, during: .different seasons?'......«..-..* 
XWeat-her,. turbulence^, its,*:)       ._;, 

•6   -When the front is mqderate or strong do you usually encounter 
separate-, bands of weathsr^ör;is; üt -usually, one :sqlid band?«.:„.:...". 

7'   What special .phenbseha.:have you^^ .encquhtered in .Etights. in the 
'arsa of.the-iä'öht:?"      .' '--.--"      _    ;.  ';     ..'.'..! 

Page- 
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'•'-••..' ;.n„:; 

'i •. o 

;    bi:..:HaYs\youreyer encountered iha-il? ,     -   ; 

.-'-" $. - What are - t hi^ .Rreva^ilihg.-winds at flight, levels-. >nört:E and.    -. 
-    isou'th- of the front?,.. ..*.-........:.r*....;*.;..,..-.:^.^.^^>,,*.^.?:.r...;, 

8   Is- there" any relationship between_the -width of the- front andV^.-jf 
Ct-s -intensity? j..,.-... ^..... ..-ä.. !-•"•    *   •    •    ' •-•-» «-«•-«  . >•-•-/• j^.V>;i>»_i^t-«  •  «\« 

9 

id- 

12 

if 

•What:is usually the state: of-tHe sea- in the .area-jof"-t^-.lfSq^fc-i^ 

What are the average ceiling and cloud heigh'ta-whe.-h.the..front, 
is-qf weak,, moderate,  or-strong intensity?........ ............. ,,'s.... 

Jtoj&ti usually, havermpr^; difficulty inJf-lying through the  front 
when-it is near Panama or when it is farther south?..". ."....*....'...*. 

-?/ha:t Igge'stiohB .can you make for improving forecasts.?. *....*„,,..... 

•Ar§ the'-rör Äny-genär'ai commants- you'; would dare to make- regarding 
•weather- in this ar.e_a?:..*„........... © • > • • •=# o ^ » • •- • • • "•, o,* •  #-»;« oj » o .•-• . 
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2..    Hozv irMcli.cwpcmeme have youhadinflyiivg through.the.equatorial fronts 

..Gö|s. Ri- :M; .jri.st.öl::    "ijäve; flöwn through- the, front about 3.0 time s;i
,l; 

•Gpli ;E. -Mo Day:    "Ikpproximäte-iy 15 tiifiss through- fehe front." 

4361-. J* E-. ^Roberts-:-'-- ''I'-have    fiovm   through the equatorial  Jboht 
number of times during the past 13 months,", 

Lt-, ;Cpl-, :j-, :&.-. O-'iBriens    "•!§'separate, tripsv""     ---   -. ------     -~ -• 

Lt. Col. A* F* Tucker:: "Twi-.ce.through the front west of South America- and1 

six times_through the frönt _ east of _ South^Ajprica. _ JJpte_ r-._I have 
practically- he- experience through the    front Treat    Of South America." 

:lßy. .0. W...!Bäiiey:_ J'Häve been, in this .area about- 17 months, flew through 
it. about _5< days ä week for- the; first 5 months and only a few times, ä 
month since, then."    " -..."-" " -- 

"Ma£. A. H. ^^^rt.jT.i _"Appr^^i'e^^l6   months- -•*- g or. 10   monthspf_ 
this, period. .v^l-'emplöy^drflyihg in the patrol .'lanes-.'"'. 

J£j&-\_. Gtjl. Cramer! :ü55&„fiöurs patrol   time over a period of one year,  and^ 
approMmateiy   100    hour's    administrative   -flying over a-..period of 21 

"  months-.,,;-     . -~~        ------ -^__.     ~ ~fz:,~— :~-^--.--._• _ 

Lt. Cmdr. R. K. Henderson,^USNRs    '"In--th-i!ä-är.ea. (north fro^ Galapagos-) 20 
_-..;_ri-ÜB8..-"'  _ _   __ - -   _      . -_~^_ -- ... 

Maj~.  3'?.-A-.: IrwM:-   -!';iiT or I§: times: thr.pugh.-the- fr.6ntTl,Ll:.-- --.        ":-: — ' -~   ^ 

la-j.  n. L. Roberts:." »28 months.."   "   ~-        / -      - 

., »Fii -A. -Sanders;!.   .?35..rmonths- in. tiiis_area,_  Most- weather encountered oh 
south trips fiown-by this. OTganiaati-on." 

M&i', 0.T G, Stephans.:. :-"Sinc:e_May 1942..."-       ,.". ..   _..__.- :.: 

^Bäpt:.;--•«£. #t_Adalr-j.'   "lÖOO" h67ür"i.Jr. ' -:""-"~  -      : "_.. 

Capt. Ly H-. Agärdt "I have, flown through the front, approximately twelve 
I..'.' %im@"S-*""", '"T:.-rr.  ' ' i"""" --r~~"*~-~~=~~~ = """ ." V"..-"" ' ~'~- 

-Gapt.. Wr.vF.- Bond: "Regularly while: flying patrols put of" Guatemala- City} 
occasionally sines', that "time,, -Total 22 mbnths.":- 

r- •.-iiTV^vT-/" T -"'"--»>..T^'i^^ 

:
T'.' -if.-r^-.'5?"/-«,*:- " -'•' " i"~'"I ^--*;'•''-N 

1>-^:\'.',:.C 

,-J 
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1,    Hotv much experience have you had in.flying through the equatorial frontl. 
i.    Hozv much.experience'have you had in. flying through the equator irl frönt'! 

Capt. R. M. Browns    "Ai&>rc^mately 30' "to- 50penetrafciohJU-" '"__ " - 

.Capt,. Li, Wi./Cunn±ngham;: ».23. months, of Jpatrols .and,sröss.^ountry flying- 
through it --- 1300 hoircs-^ - - ' - 

Lt-.. H>-Dicferscn,,. USNF&    "4 jnpnfchs ^.abput 35times   through   the fraßt.:" 

Gapi. J. H. Eichlerj »Have Öp% through it 150 times and tried to fly 
"through it about 5 aaditiönäl times.> --__-- 

•Capt." G..Vi -Eld:.    "About 2 years*" 

Capt. C "P, Felice: »For the past .2 years', sincö -I have bean stationed 
here,  I have been flying through the front quite regularly/1" 

CapWC» E*. Glasjame'yer,. Jr.f "This informatiöfi was.- cöiäpiled" from aetual 
•navigational   logs over -a- period of 18'-months, 11 months    participator 

' ing in patrol    flights,, based .at   Galapagos Islands'.. - NOTEs    Greatest 
number of" p>tr-6l flights from, iwh-ieh this: • information was derived 

_. were flown at IQ^OOO" fc.. t.o- i-!5-,£0Q •&>•*?'_ v.      -. L. ... 

Capt. ;w; R,. Hansem    "Frequent flights, -through rf or the p>st    18" months.,. :6. _ 
--•-   -months- of _which-Wä8~pa-tröl3ing- =thrOTgh theT Irpnt."-  -—":--- ""   "" " =77 

Capt. .J..M. Huffman,  Jr.:    "1& -mqnthsT."--- --• ^ - - 

CapW-W:.- Hi Hunt: : "I have-been   to this area-   for 18- nenthj-   during: whicbp-- 
time I have  flown through, the front.Jbpu7t.--§0. times.." . "/  

-Gapt. Wv-R. ^Knight: »A year and a half.,. For first 4 active Bonth^. .pas- 
sage through, the front were made almost daily^gn." patrols,- fröm--&alapä~ 
.gos-tO"Guatemala City.:"   -   -   .   •   .     . -       ^._ 

Capt.. S. E. Nas't-5 -. "From June- to. November .1942-* about 80. trips were madt 
through the front on the normal patrol lanes'of that period between. 
Galapa|^ anct _Guatemala. :Gity. Since November 1942, approximately 
thirtyrpassages through the eqüätbr'ifil frönt'h^ve been-' made,- spread 
equally over the -routes Älproök^im- S&-iinas:i. ßbr.ook to Galapagös-,- 

J.and Galapagos:trp Guatemala City.: These- .latter" 'thirty -trips -have been 
made.,_at_all .seasons of" the year.. ..Npnu „of the tri^s were -made at 
night. The _patro_lsi we re made alongVpi!eacgibed .tracks^with.-no-.dlgrss~- 
:sions aliQ^i'd, except 1th case, .of extreme " weather.,, in, my own experi- 
?nse the vrajatherwäs never-found so extrene.-as to necessitate alter- 
ing course. On the other 30 flights change:s.4>n course have bean per- 
missibie.-j but- rarely necessary^ and even when necessary- they have, 
been.slight,—.to^avofd a. small'region of rain,, or, -when -flying, above 
bases of. clouds, to skirt tcrroring cumulus." -'-'.''.- 

m -*• 

Capt. C. A. Nee.i:-" "Ipproximateiy    800 hours    over water    ih t;he    pacific 
-oVer--a--;ps?iod of 20 mbjlthsv"-   -—..-      . - 

Gapt. Ti %. .Ott:". "Approximately "27 je arsv'A-   ". -T '    " ""-"-".    '' 

Capt,= R-i -W-. Sehe Her:     ''Have flown through frönt approximat'ely 12 times i" 

•Lt. 1. Jsr'Scdtt, TJS&RV   ~"6>- tiirärsF =^ -from &y; t:ö -Öct-öberir» - 

Gapt. M. fti Williams.-: = "Started;   flying the    equatorial    front ih January 
1943.    to? the-   past 8 jEohths    flights   through the    front haveibeeh 

"--.-- . pc.c.;as.ipnai.» 

Lt«  (dg) H- W. Btrradale, USM:    "2 months    of. actual    flying    during    18 
__  mohthl.period.." - -        .    . 

1st Lt. B> Li. :Bsrgesens'    "Have flown, thro.ugh the'-   equatorial   .front over 
an 18 month pafipd which includes ppth~the wet and dry. s.easohs.i" 

"1st Jili. 3T.7 E.v.Christensen:•"  »Flown   through- it. öfjtenjbhe: last- I3,monthsy*." 

1st Lt-. Ji L.r Cuneos  ^"-8-months.» 

1st Lt._J. TV Dpwling,  Jr-i:    "During    a period of_ nearly 2 years, I -have- 
~T   ....approximately "100-hours   ..of actual   logged instruments    through the 

frönt,»-- ...        ": - ___ - -.--..- 

i3t"LW^i "Pi-E^sie.yr   -»SCO hours," .:_..:"  

1st Lt, .i^._.H;^:Gi-bb,     .Jr.:     "Some    expsriehce^   over a piriod of: 17 months." 

-1st1 Lt-7 G.•• E... Hall;. .'lAppröximätely 18 months in area-."];    -      "  -"        .--.-' 

-Ist Lt.- W. J. Hastier   »15 months-.»".     "_".. 

%t. -_(jg> T-. Li Hea-leyj    »6 months^.» -    

1st Lt. R. E. 'Hendersons    "Shout. 3^trips both ways;" 

1st Lt. F. ¥. Holer:    -».20 trips.» -    - 

lab Lt.-i J.--R-T I-rwinV   "8 • months >     "  -~'.-" = - ~ _• ------ 

1st Lt.. E, E. Kpkeni    "1- year — security patrol   Guatemaia City "to Gala- 
:--.--   pagös." —---- . . . '"   ',."" 

1st Lt, J. t. -Kline.r  - '»Not much;»'- 

.      ;•*-;. V" 's* 

-'~''-l'j;S-."i    "• 
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Hoiv.Miic/i experience have you had in flying thrmigh theequatorial front? L    Hmvmuch experience have you ii actinj lyingthrough the equatorial front? 

E 

1st Lb; V.- W. Lange-;    ^pprpjdanatö-ly- " JO. qrossings :betwe?n.  Galapagos. 4M 
-    Guatemäia.,.. Gälipag^ps"   ähi 'the- Canal" Zone., and " Salinas and.'   the O/anal 

.    Zone.ii'Lr-i- -... . ."      .    =        •-- - =  ." .'.----.-._ /'..-.'. -„_-     -:      .__._. 

lab Lt. A. W. Luc*: '"»Abpüt 16 months. Local frying- at Galapagos with 
numerous- patrols to; Gy&temala:- and circuit patrols frpmGäläpägoa, to. 
-asKfar north as 6-°: N',    Many flights, into- t-h? Zone •" -"- --__  : _ 

1st Lt.. Hf, Bi McKüUenj:    "4Eh- the past   year-:ahda harlf I hove    made- about 
gOirips- through t.he: fepht-and' back.»- 

2nd Lb».-F., B.. Alien:    »12_tim|si.»" 

1st-Lt... G.. ,L.. Newkirkr    "Flew,   patrols f-r.pm   Guatemala Gity  to Gäiä'pägps: 
-   islands; from: January-rl943 tp-.November 1943 and' intermittently since.."' 

1st. Lti.G. F.-•:Piker:    »18•-Months-,»'    . __ ..        ,v -,   - 

"1st Lt.. TV L. Ruddy:,    »About"1ft-months.»  " : 

1st  Lt.. Harry G... Sachs,:. ~"."18 "months in -this, area. 11 .months    flying,   in 
.    -fronii-»-...-  . . .       ":   ./I-------,.-...        --.     .   -- 

n:s*-l_x;+    -rn.. rr Lt-^T-i- Y-. Sawyer: '/"i?" months approximately. 15- trlps_i.hrough front *'" 

._M.it, Il.i Rs S.chlä.sing.ei*:    "I have had._considerable. experience- in flyings 
through the frönt and most of it in-the past 10 mcjnths."       " 

1st   Lt. J=, E-. Sheltöii, Jr,x_"About-19~m6nths..". 

-1st Lt.. f. S. Small:7"'»I have been stationed in this area .since J».y "JE^ööy 
however did not fly through the frontal area, but a few times,. OntÜ! 
April.. 1944. Since April-of this year being, -stationed .at Galapagos 
I have averaged several trips through the frontal -aiea a jaonth'i-."'•" 

1st  Lt.--H:.-Stone-r   »Regular   -patrols from   January 1943;to Jffftjca'ry 1944." 

1st  Lt.-K.. C. Sumnichb:    "12 months    patrol, 10 months    periodical    cross 
—   — country.."     . . -   __.—--.      

1st  Lt. S. K.  Thompson:    »I .have .beehTflying    mgularly through the frönt 
fpr about 16 ficnths."    . -      ----'       - -  '" 

1st Ltb J. F.-Wilcoxs.on^ Jr.,:  . »App.rbocimRteiy 17 mohbhsj' 

1st. Lt. Ö-Ei Ihittenberg:    »4Q    pr more    flights"  including    patrol -arid 
- -crosscountry flights."»"—"        —/  ~"."'".   _  "    '._!__. ..'.. 

2nd Lt. Ii Ä. fi-lärä:    "5 months s" 

2nd Lb-. L. M.--Asbury:    »1#: months- —=.approximately    50 trips   through  "the; 
-:     front.v"-.-      '----   -       : r 

2nd Lti. Wi. M-. 3aldridge:    "Have beön in area about 5- -months-, gping. thröugft 
- -- the -front--abput- 3 times. •'&. mphth-.:»- ._-=---.._       .    ,--- 

2nd Lt:.. G, a, Be'ard:.    'ISeveral tJLmss-.;"1 

2hd-rLt,. K. Z. B§gert:    '"16 tirae;s>"-_ _ .."..._.    .-..."_      """-L."~!-_ 

2nd Lt... R. J, Oherkauer.:    »Have been   flying, in the    area -of^-frprtt about 5 
"mörit'hs." . "    - - —-•-— ' 

-2^ärÜrt •Gv":M-.-¥arar:/ ^Sfg^a-'t-h^ugh-'-the frbntV» ~ 

2hd-Lt.* R. L.; Fleming.:-  '"4 cross-country    flights-  to    Salinas-,    .Ecuadprv".. 

.2nd Lt-. p.. .S.. .Gurmans    "4 is Slimes. Gala.pagps ta fänana' arid back-.    6 to 7 
timers-Galapagos t ö San Jose-^ 

-2nd Lt-= -R=--Ai -K.luss.endor-f:_   "16   -months — Ü months-   out of   t^alapagos' on; 
patrol."    ----"'". - -- - 

2ndJLb-,--J.-H:."~l£Menmt^      -" 

-2nd Lt-.jAv Pi- :Lundbß;rg:: - "I bave made    approximately 10 trips    through the 
^equatorial "fcpht.-." ""---"--—--.-^^^r=..~-._ -.z...."-" —--" —----   -- -------=>~ -- - 

2nd[ Lt. X"H. Mason:    "30 to 5C crossing-s ..of the front.J1- - ^:_"-     :    - 

2nd Lt... J.. 0... Meeks;     "'6. months, continuous operations and 21 »months; flying 
in the area.»        __ __.._-.. 

2nd. Lt....R_ M. Richbergeft    »2.0 months.». ...;-..-_- 

2nd Lt.- J. E. Rinks:    »Galapagos    to Panama,   .about 20 times...   Galapagos to 
San. Jose, Guatemala about 20 times."' 

2nd; Lti P. W. Scott:    "About   12 trips through it.» . -T "_"_ 

2nd- -.LfcT G>--1V=She.eh!    »2: trips.-"'— -    ----- -:        :     r: - 

2nd Lt... P. H.- Smith:    "I    hav.e    ponetrated   the    '  ont :at;;  least 30-ör="40 

-   fci'tj'^i 
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. :•• :! fe. •*,••. -.-•-.--;-- a'    ,t^ ..^_rJ:- j^^'^^i^uZi? 
fess^. 

7-.    Sort- muclicivperimce Have you Hail-ill flyrng-thnni'gli the equatorial front) VI, 
2.    Wliat is your gi-neral impression of the equatorial front as compared wit'fi cold' fronts in. 

temperate climates? ". " 

.KKE~ 

times.."' _____ 

.-2nd it- ^> 'G.-. Tauchten, .Jr..:   /'"Quite; a7 bit--Q?experience    in the-   pä-3't- few; 
.- month's*"-   - " -     . 

'2nd Lt.-i.-H> 'DM ^ihcftritl.    "5- months.._ During wet saäs.öh-,"' 

-2nd Et... R.  L.. Walker.:' "4 trips." 

.2M./Et:TW. .B^^üMngrrMboüt a d'ozen-times-."     -        """'_.. 

2nd, JA..iW,/.R..)Wiliiams.j     "Very IttIs-,-    5 times," 

2nd it,_L..  Q. Wright;     »6 months." 

GWG L-. if;; Symps5n:_ "I -have, 'been flying through and near the equatorial 
•frant, ai-hce;/January-19'42^"Widr "to -tha-tTr-made oc casa-onai tr^ps 'as ä 
•civilian pilot through the, area in.-1.937." 

«** ':I&. 

•Öö'1-i-.R.,-Mi Bifi-stpl':    ''Considerably .more- tvrbulehee and-r. ain *" 

GöXr-E". M;. 'Dayr--".Rainfall fa .much:  heavier;, front_ is- mprö. spotty and/rag- 
ged-.   Not as well defined.» . "•-   - 

Col* •¥%• B. Gr-i-ffith::_   "The equatqrlä-1   frönt is -more   turbulent with   more-  . 
rain, but generally not as. extensive ." 

C.cli J.. E. Roberts.:    "in all the times I have flown through,the equatorial 
~~._ front I .have., never er jöunteredjF.nything    that will compare to a  cold 

front in a temperate  climate^    By this I mean   turbulence,, ice., etc*1" 

Lt,. Col.. j!:..j&. OjBrieh:    "Heavier rain   and much more turbulent when front"" 
_-__ is, in. the. same status as cold fronts in temperate climates-i" 

_j.Lt.. Col. A,_F, Tucker:    "Considerably   -less of    a-problem,  than, temperate 
.  frontss.   Ba,d   features are    intense    rain, lack"   öf knowledge    of its 

.pos±tiöh"iESi'd- intensity due to few reports-... Believe, the turbulence is 
seldom of the extreme nature possible farther north." ----- 

:,. B. WT. Bailey-:-    "I have-had. yery little, experience with cold fronts in 
temperate-    climates.    I am   not qualified   to answer^  fchia-queisfiohj^' 

Maj. A. H. Carver.  Jr,:    "The equatorial frpnt.    is    not    as severe    as-;t-he- 
cold fronts    of the temperate    climates,"and very rarely does one get 
the turbulence    experienced in cold   fronts.    Rain is extremely/-he.avy_ 

 -J_-in^the-e_quatorial   front, but. icing, snow, and the* like are  never ex- 
perienced,    the equatoriäl front is much less hazardous."- ------_  

.Ma;}-. C. M, Cramer.:    "I believe the equatorial, front, alt hough it has great-_ 
". -"*"-er~convect'iönal-deve-lo:Fment j does~not have the-hazards to. flying.of a 

co.ld~front, such    as Ice, hail, lightning,    or extreme    CQnyect.Iohal- 
currents.in mountainous coui*Ti*? "' - 

.3 
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^   .,,    „    -       - ,    TTQMR.    »4 cr^at    deal lees    turbulence., I-ighter 

per ate zone." —----- 
:ijfi~Jlriii:: »Not nearly- -as- -severe as    S#W in temperate c^L- 

—-•      aatev"--".r-. . '__ _-_  "7 - _-——      ; 

lMa-W--D._L.:Rbb.eri.S• L .-L-beiiev^thia,&pr±   when^^^^Äed' ..__.•____.' 
_1    ,. inte/nse. its iTOnt.a"ih any other region.» . 

v«7 F   A    Sanders-"   '-»My belief is that, the   eqüatorlal-frorit--, as eompaTed 
~^'lltt'tl? cold-f-rSts    of temperate    climates, ia generally much more 

.__;..  „ oQ-u'fl.Tiß..;•*-- _~^   -____.       -      • 
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W7/i7/ is-yovr general impression of the equato-rmI'front as compared' with. ev/ti'fronts in 
temperate climates? What is your gena*al impression of the equatorial front as gompared xvit/i cold fronts in 

tenrparaie climcttes?       ._.,.       --_"   __----- 

Maj, Qi G. Stephens.:.    "My flying. .esqpe-r-iehce in temperate glimates -has teen 
~limit"ed| 'there-foXe- I .Gän."mäKe^nö: comparisonV"      V~ ,,Z~l-7.r     -IT7Z. 

Capti J.. W-. Adalrr   -».Never- flew through ä cold- front...» 

Cäpt. L. H-, AgardtL  "I. doft't "know very muc-habout cold fronts, in-temperate 
climates.*.   But it is- my belief -that, the equatorial frönt, is not nea-r- 

----  -. ly as -severe,;";    -     -    --~-     ~~ __:_--       -     ._.__---. - i~~:—~" 

"Cäpt..- -"W..- ;'F'i Bond:    "Much mi^derv''- ",    ..-...-   "---   :  -r_---- 

Capt. R.-4I,-Bröwh:-    "It can. j>.e. penetrated,   at low altitudes with a minimum 
—v    .of turbulence-and with-a--minimum-   of fear of icing ör gröünä'~öbstruc- 

-;_    tion3..»- ----.".-.--   -_.:-- -j_:_.  i _!;_ --: 

-Gäptv L..-W. 'Öüröii'nghäms    '»Haven't    had much   experience in   temperate "cold 
fronts-.'1        ~~        -    -~    --------      --- _---^ - --  

Lt. R, .Dicker-söp,. USNR:    »Equatoria-l __front^döwn- ~low |50 ft.-to- 1000" ft.-)- 
"~-     iltes^ Ie^ä"   viplentT*s o^^iwö-^-^fl^-fös^iii-^^^jaiji    ,cii-_ 

«asaer    -co nanuie    De cause- of -Gapt. J. H. Eichler:    "Equatorial    front    i^ oa^i-_ uo nanaae    oecause-of 
good ,vlsibiTi"ty"ri-ght up t.o._ "c.umulonimbüg clouds^ but wide variations 

-"-- in course   -and altitude    are hacessSry tö stay aemi^contactr.-   I have. 
'"-".   .not had much -experience with cold- frontB.,. about 3 encounters," 

Cäpt. C, V. Eld:   """Rather moderater" — -'•'-- 

Cäpt,.. C. F. Fe^Lce;?    "Since __ all of   my time;   on actual.-missions has been 
spent down here,,. I cannot- make-the- comparison %ith_the cold fronts in 

 tha-tempsrsts climates." ..--~" =_        _ - "._ 

Capt. C. E. Glassmeyer,  jj>.tr   »Not.-having, -Sown—in.cold fronts in temper- 
ate climates   my comparison-would   have no basis    öf evaluation? how- 
ever,  from   all information    and instructions -covering    the  subject,, 
with whi°h I" have^ beccfl®~JEc;quaint.ed;. I-TOuld- say the- equatoriä-1frönt 
isfgenerally less, severe." _.  _i  .    " 

Cäpfc;. W. -R".-Hansen:    "As I :have not flown through many, fronts in-/temperate 
climates I -am not prepared tö. "answer this. _ Equatorial^pant, .is_mucjv. 

-__    -thicker.-.-"-         —"---- 

•^;*MSÄ.   'h W*<f « ,-Äan« -fl^tfiro»* cold- fe^,. 
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JCa.pt.i. iSij- E.._Nasi;: "Nayef bävirig; flowh- in- temperate  climate?. J can make ,no 
=- - -* comparison between the- .e.qu'ät-o-rj:ärl^oht-and tfe cold ^fronts-ö.f ötjher"" 

r _-rggionsio -F-rom^S- purely academic knowledge of cold fronts-, and "from 
discussions, with thqtTe ^who have hau experience in-them>; I. should 
judge, that the., equatorial frönt is much- milder,, resembling a sstges» 
itationary front-.. Oh ;mp~re than one occasion I have öbsei-ved it to be 
-nothing.. inbre than two    different äir masfaes-, that is, with- different: _ 

       temperatures  and air densities  (#s" indicated by,a change "in 1-ridickted 
ai-r   -s-ps-ed-without"-a- change   in true i&&   äpeea^-ör the  -same, fi'ighs,^ 
level)-., but without weather phenomena 

Cäpt. C. A. Neel:    "The    equatorial   front,   seem? muc:h   less  "severe    .than" 
fronts in the .States.-."   "-; - 

Capti- T-.- T,i  Ott::.    "Cold fronts in temperate    climates are,- on. the. average,. 
__^_.l .less^i-ntense--i_.They.„cover _.a.much ^mailer    area, are more clearlyde= 

- —fined- -at the. beginning.., .middie.,. „and endr..i! -        . „ 

-eäpt:r-R;. W.- Scheplf;    -'»Have-   bad-little- -.experience- With..sold"  fronts- in 
7    *    temperate  ciimates-on which to base" an opinion," 

Eb. I. J.  Scott, USSRi    "The   -equatorial    front    has  less    turbulence, but 
.-i  more-^rain-and-is-wid'er-iJ'-—i  -._      -.-= . . „    _.. ..     _.._.      . _ .."._-"""::' 

Capt. E:. L. Stevens:—'tCold front   _-^ less turbulence.    Equatorial front  .-. 
..~~.._  "no ice."     

Capt. M. W. Will jams; "~"-I have no knowledge of cold-fronts, therefore can- 
not voice an opinion." ^ 

Lt.  (jg) K. -W.~Barrads.Ie, USSR:    ^eryljtiild:•'     ^ 

1st Lt. B. L. Bergeigen;     "Ity iöpjSess-iön-..-iäL-the- equatorial    front—irs=-more 
severe than a cold front in tempsirate-olimates.1' 

1st Lt, J. L.  Curieo:    »More turbulent." 

.1st Lt. J7 T.  Döwldng,.-.-J-S..J. - "The.   equatoxial-fi:pnt xä:    ordinarily' milder 
than th3 usual cold front-as to   tur-bul-en'cey except during the tropic 

-__cal hurricane we.ather.'i       --.'---    f      -— 

1st Lt, -Ei -Hv.-Gibby-jri.j-,   «.Not as; ..intense -and " turbulence is- not as bad.»' 

1st Lt. G. E. Hall:  "Equatorial front    has no icing    conditions and hot  as 
solid =r- generally you can zigzag your way through«;" 

"~lst=Lt:"W._J-." Hastie:     »It can be equally severe.»- \~:_.Z T._"-..- 

'/,.'-;-.-' •-' '•';-"v": fJ^Ä^-'f 'K' "-\i,'.^,t~ ~=i 
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\riiiit isymtr general impvcssion of the equatorial front as compared xvitll cold fronts in • 

temperate climates? 

Itfmtis your general.impression, of.the equatorial front, as tomparM ivit/i sold fmnts in 

temperate climates? -".._" 

OJtv. •(. jg.) f.. L. .Heäley, USNRs »Equatorial front has- :much more rain in dt, 
and wind, shifts., while the cold front has: more turbulence and' cumUlo^ 
nimbus ..cloudsv" 

1st Lt. R. E. Henderson:    "It is lore   severe inTtürbülence    and) has. lower 
Xc -ill: 

"Mat Et; Pi W.v Holer:    ":I have-  never-flown   in cold    fronts, but    I assume 
.... ' that the equatorial front is more severe." - -   - _.     ----- 

1st Lt. J-. R. Irwin:.    »Wärse."' _ :. 

1st Lt.. E. E; Koken:    "Both, fronte bäh be vlölehtTin 'aecbrdahceTwith Cloud 
formations.    The equatorial front more so than cold fronts.» 

IsTTt. J.~:Cl:'Kline:     "No impression."~~" ~~ 

1st Lt.- 7--. -W-. Lange-:-    "I have -never   flown- through a cold   front in a tern^ 
-ps.'ä'te cläimäte, "' - ""      ~~  ------- -.     --.  __---- 

1st Lt. ki W. Luces     "The equatorial front is-not as severe as cold fronts 
exoept possibly   at 1-G-,000 ft. to-20,000 ft.    The equatorial front is 
wider, hasT icora rain, and   more variable-. winds.    Turbulence    can b8. 
very severe•_ at- low altitudes    in.the:   equatorial front.    There is no 

- icing. or- heii-in- the- e quator4:a-l-front-from-0—.-llyOOO-it-.-»-- 

1st -Lt.- -H-. B. McMullon:. "$bs equatorial: front-has several advantages e>--sr 
temperate climate fronts. The icing level in the equatorial front is 
-about 15,000 ftij-t-hus eliminating the use-of icing equipment on-wings, 
props, etc.- ^Carburetor ice, hovrever, is present at any time or alti-f 
tude.. Where -temperate fronts usually have, a definite'movement,-the 
equatorial front just hangs, or for all intents ancf purposes, is 
stationary." 

1st Et. G. L. Newkirk:    »Very   little icing    conditions in  the equatorial 
-._.„ front..."    .. .._     - i 

.1st Lt-, G> F. Pikers    "I have    had no experience    flying through fronts in 
t.emperata climates.» ...... 

lst"Lt:rt". "77,Ruddy: _"».NörmaIly^it"fsrhot"as rough.räs .a. "cpM" frönt-.-" 

Ist Lt. H. G. Sachs: »The equatorial. .front "is the only one that I have 
flown throug.h.-From--written material-on-cold fronts, the equatorial 
front, must be less severe." 
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14t Lt.,. %r VW Sävöref.i . "The equatorial f rönt_ is. much more moderate." 

1st Lt., ,H-.: Ri/'Schiesiilgeri; " »I Jhäve; never flown through- fronts in temper- 
ate^ -cli^te.s^Jb^^ wpiilä: -think-the.._ ^equatorial -front to/be less severe 
Jih-intehsityi"-'   ...__-  ".""    ___-"---"      ---  "L" 

1st. Lt-y J;.- E.i Sheltön.i -Jr..:, ""JNg- e-xper-1-ence with temperate, plimate.s.i"' 

Lt..-T-= "B-, Siriä-11:    i'L have- flown  -very little injweather   other than in. 
this area*'-      --.  _:.__...        .   ".- ~"   • •_  --      -"- -- —- 

1st 

1st 

1st 

-1st 

Lt, K. Ci SuMnicht:    "LhaVe limite'd-expedience in-temperate    climate 
front sT but believe the -equatorial front less- severe,.•"""    -   

Lt. S. K. Thompson:    "I don't know-too   muc,hTabout" =00ld^ 'front's,;; :but I 
do -know-that-- the -equatorial- f-ront-r-ca-n- b^p;ienty rugged; :|t-times:?-"., 

-Lt-.--J-.--E-. Wi-lcoxs"on,Jrvr "The-equatorial, front isvless- predictable, in, 
flight. Turbulence is,usually-greater. Violent storm-areas are more 
difficult to avoid," .- - - --  -- ... _.— 

1st Lt. D.-E. Wittenberg:-   "No.experience with cold fmnts.» 

2nd Lt. I. Ä... "A'ilara:     "The  equatorial front consists of scattered   turbu- 
lence- and rain, and. is. eomahat.. iaüd äs compared to- temperate climate 
fronts.»_ ""T__ -------  --.----   -   •_-- 

"2nd Lt. E. 3, Allen:     "No experience in temperate. .climstea." 

2nd it."!".' U. Asb.ury:. ,.1'No. _c^.Qss-cpuntry flying    experience except in this 

LtV W. M. Baldridge:    »No    expsrience   with   temperate      climate    cold 
fronts." 

Lt. D. H. Binder:    "The cold frönt has less    turbulence but more hail,, 
icing, and other adverse- weather  conditions." 

-2nd 

2nd 

2nd Lt; K.. J.. Boger.tr    "Never.flew in ä cold front.,."^ 

2nd Lt. R. J. Cherkauer:    »The equatorial front" is far less turbulent and 
— -=- =aiacks. ..truer.^haracteri-stics-   of" a -front    formed-by—two-definite    air 

masses i"—- 

-2nd Lt.-G'. H, 'Oann;    "1 have    never- flowh~ in7!., frönt    in temperate      cli- 
mates.''        .-.._"-- 
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.^.     /T/fitf- /'.v ,yo//r generalimpression offlie equatorial' front as compared with cold fronts- in 
_   temperate climates! \ _ 

What is .your general •impress-ion of the equatorial front as compared- wif/i cold fronts in 
temperate climates? ' 

2nd Lt-. E'.-.-'L.-Fleming:     "The. equatorial front is more persistent V" 

= '2ndr-Lt... B- S'.. .Cte-mansr "T.eigÄ]rät;s . climate. .qo.Id f'rqntsjare more s|yere=,. 
haying tuKbüdence^ .hail^ icing, lightning^ 33- compared to r.a-in -and' 
turbulence of the equatorial front.* "- ~.J,- 

2nd1 Lt- R. A* Klus.sendorf:     "Having never    fiowp through cold- frönt.,  I do 
not know from experience.    From information i-have studied^. I gather 

• = that cold fronts are more severe-."' ... _.= _    :-"----"- ~--~~-- 

2nd Lt. <j. H. Lindenmuth;    "The. equatorial    front has   -heavier   -rain,  and 
_  clouds -not-as nighy and~there-l~s~less-t-urbulence-(-över-water;):."'    r~ 

2nd Lt. A, p.. Lundberg:    "I have    encountered   weatherin temperate    cli- 
mates only twice,   therefore-rI—am not -qualified' to voice-"an opinion.» 

2nd Lt-, A. M. Mason:     "I believe the    equa'tpfiaT   front is milder""-1-f you 
can £Ly low- 1000 ft.» _ -'-.- 

2nd Lt... J.. Qi Meeksi     "Have    heväl" fl^owri^ih^'t'bs- United- Stat'e's-;re^iioügh; t5S- 
m&ke a comparison." _ — 

2nd Lt.*. W.. t.t. WiBiams-r 
-    -- —    HB-tes.-;»- -" --     -- 

-"•Kg-   -experience-   with fronts    in temperate    cli- 

2M Lt.. L.  0. feght,:    "LBSS peä^ctablä.;» 

pm ij M-i Symp3Qnj_ '^Gfnarally si^aklng,. cold fronts in jtenperata cli-r 
nates are marked- bg& sudden, .ciiar^ in-.clb.ud goKJitions, and a marked 
change of wind direction and förce^ whereas the equatorial frönt has 

_._ gradual cloud; changes, from either äouth or north to* the center... Tem- 
"~.-L-^fä't.ijpt ^changes Jihjggugh the .^uAtor-iai^frpnt are quite- smail,£ al- 
—   though donsiderabls -.changes in äig-density"arg: £cBffiöri;r"~~'--   ~-:'~~z2.~ 

2nd Et,. R. M. Richberger:     "The    equatorial front is more    turbulent,  but 
there is less danger of icing." 

2nd-.-Lt.. J-." E.. .Rinksrt- -»Usually---  not -as-ro.ugh;as; coM:    frönte l-nr temper at eT 

climates;." 

2nd Lt... P. W.. Scott: »The equatorial frönt-is.,much more "-turbulent than 
temperate   climate   cold fronts."       .-.-     - ----—- J        " 

•2nd Lt.,  Gi  P. Sheen:     "Much rougher."      ""' :  "w.M._ 

2nd Lt. P. H. Smith: »The equatorial front is always the sains, varying" 
only in-the intensity of rain and turbulence; vshile the cold front 
varies with rain, sleet, ice, and snow.    I have not had much- experi- 

 -_. e;nca- i-n-"csi~d: fronts ."  '.' .....-_ 

2nd Lt* W. C. T.öüchtön, Jr.j   -"Itt'lder."   

-2nd_Lts:.jJ-i_D.._iin.ge.nt.:_  "lfc„i.s„n9it.hsr.-worse-npis-b.gtie^».. _—~ZJL  

" 2nd Lt.-' ff; L^Wälker«    ""Iföt^as roughy But-lmOTe-^extehslvg,^ "_:   ----^^--— -.-.- 

2nd Li. W. B. -Walling:    "'Milder,, -especially at times.» 
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.?.--   i}?/ //«» ipMif'i-i' flw sea or hind: mute and iv/iyj 
3.    Do i]()U prefer flw sen or land route andivliy-t 

'Gcrlr. R.- --1IV B>istqlji/l"Se.a    route; in . heavy shipsj. land   .iöüte -in . -lighter'. 
si 

Gqi.r'-E.. =M-i' Day:--^'"'Sea    route..    Tiirbuience i^~ügs3^: Iter-raih . Täatüres ' are; 
not a congern_,. 'and weather äs a-general- rule -is less -intense;-.;,,: --"  "    ~— 

~G5I.:JP,.""B, .Griffith:.    "Se.a. röü-te;,, You-can- go- through ;on i-ristruraantä'^ith-" 
out fear of. .getting into the- mountä-inöi    The. land sometimes: mecassir -.-: 
tates 'flying- quite.high on ihstrun&nt'S-i"":- -..--—----- .-~r"_-__     ~ 

Col. Ji. E. Roberts:     "Prefer the    seä-route..-    Turbulence does- nqt seem- to•---::- 
be  so severe, as. over land-.-   Also the sea: rout.e.-..a-ffo;rds-:better ohö'icff -"-"•=- 
of altitude in which to fly through the front. Normally, I prefer to 
penetrate the_front at about 7000 ft..." v~- 

EU £01. -Jr. :&. -O'Brien:     "Sea route~wi'th mult Irehglne^ai rar aft-.    Off ers-a 
more direct route, -and also eliminates terrain-hazards;.." 

It. Gol... A.i. .f.i/Juckerr-~ »Seas.  '.Nöthihg-to. hit. if you- -d&s-i^t^-fly lwj;"^ 

Maj-. D. Wi galley:-    "I prefer the    sea route as. you can fly low, 1000 ft.   """"" 
to 1500 ft.   -and the    front is not   as rough at this    altitude." The 

._  thunderheads- and--eumulus are usually high and more violent over "land- --— 
than-over water in-this area.'"'  . .  

Maj, A. H, Carver, Jr.: "Sea by day. and land by night. Flying over water 
eliminates worry about hidden obstructions -.. Minimum altitude may be 
flown safely,_thereforey whenever-ipre-fer-red-i."-    ^ .-_;_._:_':- —'-—"~ ~ ".: 

Maj.. C.rM'. .Crame-r-s "Sea route. No- obstructionsjtt any altitude _and it is 
usually- the  shortest route."."___ -— -'• 

Lt.-Cmdr.-R. K. Henderson,--USNR: "Sea route, because we can. fly on in-*- 
struments for hours at a time without worrying about mountains." 

Maj, J_. A-.-Irwin:- "Sea route, less, turbulence- and-better -choice öf' alt'i"-" 
tudes.«- . -   * 

Maj. D. L, Roberts;:    "The    sea. route is fnyöredj. if  .necessary.flying" can  ~ 
-be done-at low altitudes on instruments."  '  ' ""   '"_' .;_._-_  

Ma-j'r. F.. A. Sanders.:.. ilSea-route be cause, of-".safety -fEpn-mSjantainsi.    T.ür-bu=_ 
w- -   lehce  -ahd-raih can"be "flown through at- any desired altitude with no 

—   fear of crashing into- mountains,"" .__  - 

•Ma-j--.-. 0. G. Stephens-: "I prefer the sea route because of_the distance 
saved and lack of rock-filled clouds..."  

14 

k'^S?      ' 
" ; - -       ; *::0'W~-   - 

.4«-- ••; :,'••'••: - V-f-^y:^ -   - ' 
'... AN-;,'-' E'---:4   -: 

«s. «.. 

-ceati 

Gapti J. M.  ftdair,:    "Sea*    Generally   less-turbulence,   and. no   problem of 
^altitude^      -'-"•-"----"    -/."" ".-        -    \." -"L_"--"-'-^:-;-_-. 

Gäpt. L, H.. Agärd1:    "I-pröfer the;. sea; route-' :be cause itljhää less-   cloudr 
.-—-   .-build-ups äM^türbuience-in---     .:-.------_   .-^_ - ;'   ""''"-".---._-_ 

Qapt;.. W.. F * Bond;: . ''Se;aj... Gah ^penetrate.the equatorial front at low alti~ 
r    ^ tudes    without danger of flying into-   the grouhdi* .Seems .more   severe 

over 3ähdi" —'-'_'"    ------...---- 

-Gapt-.; W;i .M-i Brown:-    "-f prefer; the- sea route-.    At times it is. advisable, to 
fly as lov; as -500 ft.    This   could not -be done   .safely over the  iJind 

' -   "routes""- II -.-"   ----,-""'-'-    -_-.. = --"    .   .-   ~~ 

Gäpt. L. ß:i Günn-ingham:    "Sea... Can choose altitudes at will and not. worry 
 -ab out^ mountains -_ smooth, flyingTon the-, deck.*-"          

Lt. H. "Dickerson,"ÜSNR:     "Sea, because the higher you go into a fröht/the 
"worse it is,, while;pvsr water you can-usually .gO" under," "~ 

G'äpt.rj-. ft. jEichier:I" "The sea route^is safe from "terrain   obstacles when 
weather "is generally bad. . The land route is. sometimes-better before 
14G0Z, but the    Weather must be    definitely..-cöntact,  for instruments 

"can not be flownTin mountains," 

Capt/G,._V; Elds.    "Sea." ... -   ..-__"  

Gapt... G. P. Felice:    "For-navigational    purposes and because    of the ele- 
ment ;öf time saving, the.sea    route is. preferable.    However, when at^ 

—_. -     times it   has. .appeared   impassable -on- a direct   sea-couMaj^he; land 
routes usually afforded easy passage-;'-,: ~ L~_ _~"   ~ 

Capt. C. E. Glassmeyer, Jr.: "From, a navigational standpoint I prefer 
the sea route mainly "because turbulent weather can generally be 
avoided by flying. _at minimum altitudes. This can be done with no 
fear of flying into mountains, obstructions,  etc." 

"Gapt-. ?!i. S. Hanssnr "Sea. There is no. danger of down ^drafts taking you 
clear in j you are always stopped at three or four .hundred, feet. No 
mountains to worry about," 

-^GapW-J^HMr Huffman^ Jr-.:;—"Sea"-~less"turbule"ntTii "-"- J-" ~" 

Gapti -W-ir- H'-.-• Hunt-:-' ,'-?l -.prefei? -the, sea. rbute_b.e..cäuse_ it-is .then- possible- to 
fly at-iö0Ö"Jt..._or. less_.ani avoid .most.of.the.. . severe    turbulence." 
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3. "&o you prefer flic sea or fund- route andiv/iy? 8-. - J9b you prefer the sea- or land route and ivliyT 

fÖäjptr. jW>_Rvj_Knjght,f    "Seä 'reutes;.-^ Altitudes    shown, on. mags    In this    area 
------ are often '-ää--ouch as 2000 fti off    and cannot -b^ -^e-lieLd-. upon*   .Over 
"_      water flying can be done, at any- altitude with safety.;"      __.--_-.- 

Cftpfci -$i; E:i..Nast,j. .^"-1 prefer_j£ sea_r,oute,.   by   all- •means.* _ Itoctaäejänter 
- ^^--elbuäf ::are~; äütöMITiWi^-'eliStMtöäy -s/ö^iet^öwtis    aM7""C"li mbäl can^ber 

V^MdeL-J-iväthöüt fear of   -obstacles^    For -the   -same- reason^the '-surface.,,-' 
- ...   .'With;--ita^M-niniim^iffiblQe:nce-j <ea^b.e.;iäswn. s^ 

siirfac© flying-the .öbviatiöh. of_ icing, 'hazards should be- considered an 
-  advantage '(Shis-- applies - to   passing   through--the   front:,, only)"-  as 

__-'•_--should'-  the    avoidance of   vertical   circulation,pf "upper    altitudes, 

"FrdmTa navigator's    standpoint the  saa route    ial preferable, 'be- 
cause the winds    areTiot subject to all the-modifications encountered 

- ~-^- oveit—land-op—in-—moünta-inous-r.eg-ionsT- Hsro again,  flying through ithe- 
---•=- frönt-at- the   -surface- is an   advantage .    The Sometimes    frequents wind 

- shift's    can be   estimated accurately   enough for    practical purposes. 

     -       "It should be noted-,, for the- benefit of theses-not-famiMar-wit-h 
the region, that estimstäs öf ' surface winds in the. region of the 
equatorial frönt should hot he relied upon, except at the surface. In 
some 500 hours of navigating over the -waters of the West" Indies" I . 
found iti Justifiable to assume the surface, -wind-to hold-go.od- up to. 
2.000 ft. altitude.. Generally, I should say, that in or near the 

-.-- equatorial front, except, in, perfectly calm regions^ surface winds- do 
not prevail above 500 ft... On "several occasions, after disappointing 
and embarrassing sxperiencesj-I-^ave-nffiasurea by wind stars, the"wind 

_-.-_._   from   600 to ;8.00 ft.    In. winds    as strong -is-12 to 16-   knots the di~ 
-     -  «ctipn-between-nivrf-äöe -andT-fligbt-rfeveFwa;sr;fromu'-9.0-0' W tSÖ»7 difförÄ 

erit, quite    enough to cause a great„difference ih accuracy of nav-**"a^ 
. . .     tion.    This occurred   without a cloud. layer .between" "fllght_ level and 
 surface-.-» . - 

Capt. C. A. Neel:    »I prefer sea.  routes because of less turbulence-and no 
danger of mountains at lower levels.« 

Capt. \\T. ofcts    »The  sea route " is prefirable,. bacause" There'is freedom 
of: action in choosing-flight,   altitude and path.    The water büild-üp 

-     during the da-y--is usually less severe than that over land..» 

;GapWRrW^ 
:    ^snce -Mi Precipitation and also freedom'  from the- mental, .strain--of. 

flying over unknown terrain.'«          - -        _   *._.   . 

iiipsfiiiipi 

tjMttJBHqS&ftägtä 

.Lt.. I   j, Scott, USM:..   «i p^-fer the saä route because lean fly low over 
the water with safety.»" y - 
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Qapt. E, L.. Stevens.:.    "Sea:, because there    are no    mountains, to run; xhtö.:"; 

•eapt.-ff. -WF* WiEtiains-;; "The-:se a-route    always. -Turbulence    over,  land ie 
-• ."-     usually more   -severe-   than over the.. ;sea->. and you can   always: be: sure 

there-ara no törräin häza-rds-r.ö :    "r 

.Lt.,  Üg:}\. Wi Barradale:,_USi]R:    "Sea-."..'     ~-       "IT; -   """- '""-"-.. 

1st Lt. B;.-4. BerLgo.seh:.-_"The sea-route    bs^caUs.e. at low altitude  (500 ft.) 
the frönt is-confined to light turbulence and rain showers-iJl— - 

-1st Lt.-•W^-E.-Ghristensens-    »Sea..   I can fly under the--- front if need be.»- 

1st Ltv-tf. L.  Cunso:     "Sea." 

1st Lt.: JT-TT DowlSig^  Jr.:     »The    sea route    -is- always    much less-   -turbu-. 
lent.» _.      -- 

.1st.-Lti-S.. R.. Ea.sley:    "Seay less,   turbulence-when    flying, under 25.00 ft.» 

1st Lt. E. H. Gibb,  Jr.:    "The sea route.    Regardless of the    intensity of 
any weather encountered you can usually get below- it if need be-,-—1- 

~. ",  so -the mental -hazard of mountains is e'liminäted;."- 

7 1st Lt. C. E. Hall?.    »You can always fly under the front if at sea.» 

-1st Lt. -W. J. flastie:    »It is impossible    to prejudge^ypu   have-to simply 
-pick your way tbrough:r"   --_ __-_',_. _._--. =. „ _ -" 

Lt. "~(~jg-) TTL. Healey^USMs    »Land.    Navigation is easier.» 

.1st Lt. R. E. Henderson:    "Sea route, because it is possible   to go under- 
neath the front." 

1st, Lt.F. W..Hpler:<    "I prefer the sea route -bscause I can fly at low al- 
titudes when conditions-are severe.» 

-1st Lt. Jy-R. Irwin:    "Sea ~-no mountains to worry about.» " 

1st Lt. E. E. Kokeh-s ""»Sea route,  it.:i7C-PO^ible.to  fly low   becausf  of no 
_=^--rr-, -^-i^and- obstructionsr"—— -~    --___—---. —r—-~j~--__^z=^~ ^"-; 

- 1st Lt. V. W." Lange':'"" »Definitely the sea route. I-believe the., sea routs 
to be somewhat lass intense, and also because I like to fly through 
at low altitude."   

im. ' . •.'-;- JX".TJ'>"-- 

;,;w k..'.-L-'.'.-£-fJH>.tifV^ ava\i-.^:i^.-i-H.-;.-J.K-Sr:   .'-,.. -tii.^ 
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-&"   1)0 you .prefrr 4/ic^ea.or ilcmtfvöiiie und'iv'liyi? 
—-$.    i)o you. pv.cfer the sea or taint nnufv and ic/iy? 

1st Lt. A.. -Vk, Luce;:    "S.e.a^ro.ute.:   preferred, because    löror^ältitüde can äl-L 
wäys   foe -usedwhen high eumulonjJribus-   -is encpünfceredr.    &and route re*? 

----; . jquifas Mgh: #ying "and. possible; turbulent conditions..-".- -.      -'- -~ 

1st Lt. H. B. McMuilons. "The sea route i;s preferable :ba.cause it. is direct 
.and there. -is... no. terrain to, worry about. The -icing- ierc-i^is-iöwar-- 
over land*."- '_ '[''_ ""    '•"-"— _ -----   "' " -------- 

lst~Lt. ;G-.- L.- Newld-rk:- J'Sea-, -Much    smoother and ~ safer under   .instrument 
conditions." 

1st Lt. G. F.. Piker: "The sea, because there is less turbulence. ändThö^ 
obstacles." 

1st Lt* Ti L. Ruddy:    »I have    never flown   anything,   but the    s.ea routs.« 

1st Lt. Hi C. Sachs;.    »Sea route-.-  When-the turbulence    becomes great,  one 
--'.    ^y   fly as Jpw as desired   without fear,  of obstacles.-   Also-surface 

winds benefit the. navigator while flying-at"2000 ft. or less.-" —"" 

1st- -Lts- %.^J.. Sawyer.:.    »Sea -«.air is smoother^ ho- obstructions.." 

istLt.'H. R7 Sch-le'sihger: "I prefer the sea router because of the wider 
choice of altitudes, less turbulence, and the freedom to deviate from 

_- course to-penetrate the front—at a more desirable point, which-can- 
not always be. done over land because of mountains and terrain.-»"' "—" 

1st Lt.. J. Ei Sheltöhv.Jrv:;.Jt_Se:a=^^ no-worry-aböuWmöüntäins.»     _.-     - -.._:.f 

l3t ^h-^>,B^?MUs-il??'^•rr9utB•-•-T!lP?*r^ä Ssuaiay'considerable w®a= 
ther buxlt up-with turbul§nc.e over Cape-.Ifela "in afternoon. The Bay 
of Panama is usually fairly opener with only scattered rain: and 
there is no    danger of obatcuctions    at low altitudes by this route." 

.^t_Lt-.^rB^^he^-"'siäT^ Allows for-passage äT lower altitude.» 

:-i5fe"^;;;K':.C- Sumnicht:    »I prefer the sea route-, because most severe tur- 
sSSSpS:^ ^h7 ^T äMit>de -^ht without feaHf X* 

- -lst;Lt.-S^KrTh6mpS6nY ^rprefer thTseT^routeT «Treason "iTthatTt is 

tZ SSeStandFabehst0ofeSt
ai;

a^0n' "^ the --rte^trluSI-hrough 
«,« **    if    **    I ,        a11 there    are no mountains,   under vou     With 
instrSl°fitlsUäcf+

STtiln:a +—tered in tÄÄlTS- instruments, it is nice to know that there are no hills to run intcT«" 

1st Lt; J.-Fi WilcöxsönjJ-rs:- "Depends on position of -^roht. If'-öloüds -are 
'   .atthe.'time.';the ..land route   wjtli be    fairly 
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over water    route;,, 
clear and" vice versa;. "• 

ist Lt.. -D. E.. YMttenberg;:    -»1110-    sea rquie. "Is    safer and    smogther^ ":.Th;e 
front and- .bad cloud forations: ,c.än %f- mörö: easily doäge:d;i" 

2nd Ltv 1. .-'Av Ailarä;:    »Sea :rputa.    A lesser degree; of   turbulence in. the 
&qm which is- not aa ^concentrated as- over^ lagd>-" 

2nd Lt. F. B. Allen:     "Sea route.,  less turbulent,  no obstacles." 

2nd -Lt.  L. M. "AsbUr*:     "The sea route is usually ä smoother trip." 

-.2h&~-LW~W. M..-Baidrldge.;    UHave.. flown    sea: route    only, but. would    prefer 
sea route t0 larid.    Less turbulent and intense    and you know how low 

--. -you can go." 

2nd, Lt,,-C;,,.,&. Beard;    »Sea route.,, you can go under the front." 

-2nd Lt.. D. H. Binder:    »The sea route    because weather conditions ars not 
,--        as turbulent ovsr sea-as- over land." 

2nd Lt. K. J: BPgert-:    "Sea route --you can go under the  frontv"   - 

2nd Lt, .R.. Ji Gherkausr:    "Have only7 flown thru equatorial front over the 
——-     sear."' " - ;-   - 

2nd Lt.. 5. M. Dann:   ""Sea.    The fruiA i^s less actiye and less ^dangerous.." . 

2nd Lt. R. L. Fleming: »The sea route. Better flying conditions exist 
and there are no obstructions to flight-.- Any desired altitude may 
be flown." 

2nd -Lt j-D;—Si-Gurman: "I prefer sea routes because the frontB seem to be 
less intense." 

2nd Lb. R. A. Klussendorf: i»Sea route. I prefer to fly low through wea- 
ther and' itnowing there are no obstructions rising above sea level ia_ 
very satisf-ying^."- . - - --   —.  .".."".. --   - - --~ - 

2nd~it-. -J-- -H- LJftHertmuth^' »SeTroute," flying"is^po^ssibSJat^^w'ältitude 
without-danger- of -obstacles." 

2nd. Lt.^ A. P. Lündberg-; r'T prefer the sea route as Tflyihg -under ths- 
front is quite easy." 
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.2.    Jöo you prefer (he sea or fand raufe Und why? 4.     WJrcrf i.i your favorite time of day for flying through (lie front? 

2nd Et.- A;. Hi Masonr .-'.".Sea route,,, becaus.e    it is smoother-   .air-»net has-no 
- ^obstructions1 to: -.clear or-fly-around-."' -   -     . __—.  ""_-.\_~l 

Gol, Rr^:Bri;stoii    '.»-From ^.00.Z to I6-Q0Z.    Have' never tried it .at .nighti": 

"2nd It. &.%. lieekst    "Sea   -route, is preferable! less tur.Bule.nca..-.makes- it 
" possible,   tö fly "at -a. low -altitude- ühde? theextreme-   turfrüience i.» 

2nd.;Lt. R.. .M..J*ichberger;:-   »Sea- -route —• possible, tQ fly under   the front 
. without danger of hitting mountains i"       -   -   - -   - 

2nd Lt. J... E. Rinks:    ''Sea route,,    No danger of   hitting    obstructions." 

2nd Lt. P.W.Scott:-    »Seav   Nö -terrainto- fogyabout.» 

2nd Lt. G. P, Sheen:    "Sea route,, go underneath Treat her without "danger--of- 
obstacles," - "-'... 

2nd Lt.. P. H. Smith:     »I prefer the., sea route for it is    always,-poss'ible- 
to drop to a minimum altitude below the turbulence." 

2nd Lt....W. C. Touchton-, Jr.-;. -»Land.    Navigational standpoint.» 

2nd Lt. H. "D. Vincenirr    »Sea route.    The front   isn't usually   äs hiih or 
-rough-as over land.» 

2nd Lt. R. L. Walker:    »Sea because    you can-always fly under   the  clouds 
and no high ground endangers a let down. 

2nd Lt. W.B.Walling:    »Sea - less danger    of running into    overcast- at- 
low altitudeST"  

2nd Lt. W. R. -Williams:     "Sea.    No Vother routed 

2nd Lt. L« C. Wright:    »Sea-better possibilities of flying under front.« 

m Lmv,M%SyT°n:    "f^:1^ as a •ans    °* safety, the sea route is best. 
~   1?wf5 S63m\toA

hfe a fight    east-west .motion so it is possible 
«1.   ^ °Ud formations -<*er   land than over the^ocean.    How- 
d,avSreiare t^ °Ver tte Water arö i**•* flying at 
ovlr tS iteSrm»    -Saf6r-    *"" a*a   &^&VB to te ^-t-uSulfnee 

Gol* E. -M>.^Däy:-   ''.From   U+ddZ   frö=   17eeZi    Night  -activity has . dissipated.. 
------  frönt -and."afternoon -b.uiidÄup has. not yet beiguri," __---- "--:",.'-. 

G-öli p.  B. •Griffith.:. ."Early morning:*" 

Gol-i -J. E-. Roberts:: "Depends on- its-lq, cation * If' I am flying weil-out to 
sea, I have no particular choice as to. time of day. However, in All 
probability you will encounter "heavier rain during the afternoon ps^- 
riod^and at night."    _ _ .._--.-__.. - 

Lt.  Col. J. G. O'Brien:    »130QZ to 17Ö0Z.»    ... 

"Lfcr.-GoL. A. F. Tuckers    "Night    time in   order to    make    arrival one    hour 
.. .— after dawn, which'is   usually the beat    arrival time in   the tropics. 

Daytime- if terminal we.ather is no problem.'' 

-Maj:. D. W.. Bailsy: »Eeom--my^observation- it. seems the timer of day makes 
little difference over, water but over land it is less violent in the 
morning.,"-      - '. -        ~ ""-"-'-. 

Maj.-A. H. Carver, -Jr.4  "Early morning is. perhaps the best time, for flying 
through the front.    It usually has not built, up to .proportions eadst- 

'- -ing-later in the day." ..-_.-._. -. 

-Maj. C. M.  Gramer:.    "Makes no difference    because of the type,    of aircraft 
we fly (B-24),  however it is believed early morningris best." 

Lt. Cmdr. E= K. Henderson, USNR: "Morning. There are fewer thunderheads 
built up." _ ;_- 

Maj. J. A. Irwin:    "Early in the morning." 

Maj. D. L. Roberts: "Generally, I don't think the time of the day has 
much to do with the intensity of the front. I have found it bad at 
all times of the- day." -   -- 

Maj. F- A. Sanders: "The front can change too rapidly for me to have "any 
favorite    time.    Our planes-     -usually fly through    at Md-^mornihg    or 

i 

20- 

?^ -^ K,'T^TTr»-'."7rr" Iv *.. 
', ?',;V«.  >'r| ' 

Wli' 

Maj. 0, G. Stephens:.    "I have found that afternoons are slighly more     fa- 
vorablß." - 

-Gapt. J-i W,_Adair::    "Morning." 
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._ 4- What: is your favorite i)m.~of:äuy7fim flying through the front} 
4,    What- is your favorite time of day for flyiugrthrough the front? 

•NBHB 
•HP» 

•0apb> Li H; Agärd:.."As, earlyin tte; mori^g as: possib|sj}v it f ä; 1b\^li.t up.- 
'~7_    iVB-ry i&tÜä- .theruJt--.-   . .1 --_-.....-   - ._--      ----- -  -- 

•Capt. W. F. Bond«    "Mörrd-iigi.-1]     •-       ----' '• --"-•• ^---^c=-..-~-    __ ;-..;:-=->-.-..^ :.   .--_-^__ 

.'Capt s-ft, M.-Brown:_   "Immaterial." 

•Capt-, -L> #i Cunningham:-    ":ljöb. muchrdiÄereraeL JIB Jar _as_.IM 'Cohcpr-ned,.rL 

Lt. H. Inrckerson, USNR:    "In the    morning, because    in the    afternoon it 
has had time to build up.» \ 

Capt, J. H, Eichlerj.    »Over sea later than 1900Z.;" 

Capt-. C. V. Eld:    »140ÖZ to 20002.» -."-_-"..- 

Capt«, G, ?o Felice: "As far aa I am concerned, there is :np .s.pe cia-1 time 
for flying-Thru th¥-front that. I would call my favorite: tims._ilv 
have flown thru it at: all times during the. da-y-j but never at night »- 
Tcould not say that ths front i-s- more suitable for flying at or© 

-_ .particular .tins during the day than- any other time j cha-nge in in»- 
tensity of the front is a matter of hours,^rather "than days,, and it 

---   can build up pr decrease at any time during-the-day,"        "_£_- 

Gapt. C. E. Glassmeyer, Jr.:    "From my   experience, between the hours of 
11COZ until 1700Z or 1800Z. was found the most favorable, time to fly 

-through, the front .="' ~ 

Gapt.W. R. Hansen?    "Early   morning isL  usually best, before   the front 
gets built up." -   - —   '-     - 

Capt. J'. M-. Huffman,  Jr„:~  "Immaterial." 

Gapt, W. H. Hunt:    "I prefer flying through the front in the afternoon." 

Capt-.-W-. R, Knight:    "Morning.    The build-up" seems to    increase    during 
the day.    However, mo3t flights to Panama   were completed early-be- 
cause of   terminal and not    frontal conditions.    There is    actually 

^ry little change over the ocean thru the day." 

-Capt. JV E;."Näst: _'"/mere flight JchedYi^-TJhav7~been~ lef^toTthe deter-" 
_ mLnation of the. pilot, the choice of time for passing through:the 

-front has been- influenced not so much by frontal activity as by 
terminal weather. Because- flying-conditions at Albrook, Salinas, 
and Guatemala City are generally better in the morning than in the 
afternoon, takeoff s for flights in which I have participated' have 
been scheduled for earlie.st"practical larding tin» at destination, 
without, regard for frontal activity. -_         - 
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"Oh.numerous patroiä but. of .Galapagos. I have iiad opportunity to 
.   ^:.^. jf-Iy, thro-ugteithe-front, böth-in the-imorriing^ and. afternoon of the sans: 

-        -day.    In that- 4-rea-l .fhöuOd judge the. time of day "to be not töö im=- 
.portärit    a factor,    I bel-ieve.,..    however,T that    for the most    part it. 

-" -'"   _ does not have- the' violence   which develops closer to- land, ss in the: 
•_-^Bäy pf._,Eän§mä-.    In this latter    region, my experience, -with afternoon 

flight's--thrpugh. tte fj?äar^-±s;-g--lnto8t.;-nil»--" ___•"- 

V •Capt... -G:~ A... -Neel:—ilEäriy morningsy'' 

Capt. T. T.  Ott:    "Early afternoon, from 180Ö2 tp-'S^OOZ," 

Gapt. R. W. Scheuer:     »Early in the. day.» -     "       . 

Lt. I. J.. Ssott,. Ü3NR;     »Over land in   the early morning,  I1ÖÖZ to-lAÖOZ, 
over: water,-, nö^reference." - . 

Gapt, E. L. -Stevens:     "AhoutJben o'clock in the morning." 

Capt* M. Vf. Williaffiä:-.;"It .se'erm3    to. me that,   the; morning.-hours-   "are best 
for fLyi-ng through_the frontal areas.    In the after.rc.pn_mpjL,e;thun-; 
derstorm- activity-is usually enepüntered.!'1 .   :'-_'?--   --'• 

Lt.  (.jgTH« W.~Barradalev. iUSMt:.    "No choice." ;-"';_"""- _  ^ --• 

1st Lt. B. L. Bergesens    "fhä^ early morning before    the front: builds^ upv" 

1st Lt. W. E.Christensenj    "Early morning." 

1st Lt. J. L. Cuheo:    "ÄfterhoonT"^^- 

" 1st Lt. J.. W. :Bovdirt&, 7Jr.: . "During- the day before- noon.." -; -      "^ '_."_- 

1st Lt. S. P. Easley:    "Mornings - usually less    build-up in cumulonimbus 
clouds." 

1st Lt. E. "H. Gibb, Jr.:    "Early morning when the  sun. first comes up."' 

1st Lt. G,-E..-Ha-llt    "From sunup to noon." ____     — 

1st Lti W-.- J-y-Hastle r_ ^"None^.    It can be" severe- at anytime .of-day..."-- 

Lt,  (rig) T. L. Heaiey,, USl©:    "As early   in the \morning as.   possible, as 
long as it is-daylight," - • 

1st Lt. R. E.—Hendersoh:-    »Early morning,  about 11C0Z."    ~      - 
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4.     What, is your favorite Unix-of dayforflyhigthvongh the front! 
4-    What in yon r favorite time of day: for flying through- the fro J? 

Ist 

"lit. 

Is.t 

1st 

1st 

1st 

1st 

1st 

1st 

1st 

1st. 

1st 

It. >F'. W. Hpler*    "I think-the fest time" -is j.ust be fore"" s tin's et,   .Many 
- -tines,-G-ctaing; in-latee^ I^ha-ve-eirepiinteeE's'i gö"äd:wat-Jrer-i'!* r   "r    -^ '._ 

-Lti E.; E.»Kpkem     »Morning...» ; 

Et. Ji G. Kline*. »Dafi»' ' \,-    '    • 

lt.. v:. -W, Lange; »Between O£Ö0Z and J4-O0Z.,. when the-" turbulence is 
lightest on most daysi'"-'~ -- -  _-;  '   - 

Et. A. W. Luce-; "Very early" morning-be.fore the: -frönt ;cän build, up, 
-Higher- altitude- 7cän be used-. in.morning- with -possibility of -very 
clear weather from 60DÜ ft-* to 10,000 ft.,  hence greater speed.» 

-Et. -H.-. B. •MolfiiE.-oÄ:- - »About-- mid-day or sH-ghtiy   thereafter, but not 
later, than    two in the- . afternoon..   If the   front is building    up it 

-makes little difference   when you go through it«    But at nearly mid- 
day the: lighting   effect of- the.sunrisr-vertical    and the   Habt spots 
äre-rea-lly Tifht spots.^'        ,""   ": "-• """„       -^      •    . 

Et-. -G.-_-L._Wewkirkr-    »Morning from I000Z to 17Q0Z.»   

lit.. G. F. Eikerr    »Early in the morning.» 

Lt. f. L. Ruddy:    »In the morning." 

hZ'~*h °' ^aQh§:- "Generai^ ~ih the" early" "morning: as a rule the 
build-up seems to be less thä-n later in toe-day.-» " 

•Et,. T.-V.-Sawyer:    »Early morning or before noon.» "     ~~ 

ftttoH;^/^TSSirig6r\ '^y-111 ^eT morning until -noon or ~ during 
the night. IL seems to build up rapidly in the afternoons and forms 
towering cumulus which are sometimes hidden by overcast aS «?SJ 
clouds.. Unfortunately I ran Into some orthese^aboS 200Q7"g^*£ 
experiences of turbulence-, lightning, and very te4y raih 1 M M 
or early morning it seems to be lower and iLäaS^« ^.t-Kv S * 
rain, and slight turbulence.» J-ess-seyere, possibly.no_ 

1st 

.tat. 

1st 

1st 

Lt.. J. E. Sheltpn,   Jr.: 

Et..-T. BY SmalXT 

'(Morning.» 

"About noon," '  

Et:, H. Stone-;  »Morning - Ö900Z to. 1700Z.» 

Et. K. C. Sumnicht: »Dawn to._.1600Z..» 
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"pt-Et^i "S. K, Thorapspris :.""-& ;the- afternoon.."  ~ -    .- 

1st. Eti. J.F.. Wil-coxsö% Jr.:    "Early   in the morning,.  TSlöuds-   are. thin-; 
her, less turbulent:?..;" 

1st Eti D. E.. Whi.ttenberg.:     »The -morning is. best for the sun has not -add- 
„M.*0 'the turbulence-;already present.,-»-        ""..        - 

2nd- Etf-f." A-. Ailarar "»IJÖQZto I7Ö0Z.» _..."-,..'_ 1~_ _ --...""' 

2nd Et-, F.  B- Allen:    "Noon or late -morning.." 

2nd Et. E- M, Asbury:    »In the mornings." 

2nd Lt.~W,. .M—BaldridgT:^""lad-day,"-- 

2nd Lt, -G. G. Beard:   »Early morning--."- - - :~   / 

2nd Et. D. H.. Binder:    "Early morning." 

-2nd--Et. -JCi--J-.- Bogert:    "Early-morning-.iT 

2nd Et. E. J. Clierkäuer.:    »No particular time-.»- -.._--—-   ^ 

2nd Lt. G.-.M.. Dann:-   "Early morning-J1 

2nd Lt? R, L> Fleming:    "From daybreak up unyil noon," 

•- -i 

2nd Lt.  D. S. Gurman:    "Morning"   seems most    favorable because   the' front, 
-hasn't developed and is therefore—less violent..*'*: - ~-rr — ^:::^::: „^__.; 

2nd Lt. R. A. KLussendorf:    "Early morning.    It. seems    less turbulent and 
built up, although there is more haze." 

2nd Lt.  J. H. Lindenmuth:    »Early morning, 1000Z to 14QQZ."            - 

2nd Lt. A. P. Lundberg:    "Daylight until noon." 

2nd Lt. A. M. Mason?    "Before noörf,": "--=_ 

-2nd-Et.  J..:3i Meeksir   "I .prefer   tp--fl-y_ the-front   from_":da-ylig,ht.---üntii 
hoöh."" '-"- -   

2nd Lt. R.. M. Richberger:    "Morning - ths front is less active.-" 

2nd Lt.  J. E.  Rinks:    »Morning.» 
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.-.    -JF//C//' AV t/ni/r favorite time of day:for flying through the front? 
5.    What is your opinion- iif,'%/ie frtju,t '(luring different .seasons? 

(Weather, PurbiiTeiHT. etc.j 
M. 
1 

2M.it... P".. W, Scott:.    »Early in th morning:.» 

2nd Et.. G,^P. .Sheen:;    »Early morning.-.-» 

2nd Lt. P. H. Smith:    »In the morning   when flying over   water.    At nightr 
-the front usually-dissipates over land." 

2nd Lt. W-4- Q< fpuchtpn,; "Jr.'i'•' '»Sprriing; ---after sunup'/"-        —"-'.- 

2nd LU -ft. D. Vincent;    »Early morning before it -has built up.» 

2nd Lt. R. It. Walker;     "Early morning.-"-   -  P".    '" ~~ 

2nd Lt. W. B.-Walling-:   ;»Early morning." 

2nd"Lt..„W.._.R.. Williams-:    "Early morning.." . 

_2hd__Lt.. ;.Li Q., Wright:.    "Early-hours, of morning/"   . J- _.. 

-•° L.%M:.S»?n! J^tp-^hB &<* that abrupt changes can and do take 
..--:__ place -within   -an"; exceptionally   short period," it" be cones   .more of-a 

question of terminal weather -conditions rather than frontal condi- 
.-      tloris:-   ^he

J...^on:fc- can always    be passed   through on   instruments ±r 
corStion??:M^s-^•töcc^> but safe"   ladings  require  contact 

-:G.pl,.Jt., .M.-Bristol: "Appears- more widespread i=n-the rainy- season, - with 
perhaps  .lightly less turbulence.-.11 --'- "• 

Cöl. -E,. Mi. ©.ayr    "I believe    itiintensifies with the rainy    seajöä!'|_jrp^- 
___.  grass -having    frequent, s.cabtered tö general   .-rlä-iru    I have  never enÄ 

~"-""üPÄöitered   anything   but    light    turbulence.    .(.Always    penetrated at 
.lower äititud&s)..."" : - ----- ------ _.". -. -"_._. 

Gol. P. <B.- i&rif f ith:- "I--have founds litt Is- difference in. the front during 
seasons, •,except It is perhaps ä little worse during August ahd- Sep- 
tember. •'-'   ___*;.      ._•- "   - ...  .: •     __. __ " ..... 

Gol.  J. E. Roberts":- ""-I believe    it is more-    intenseVand    more easily der- 
- fined   during:.the .wet    se;äs,oh, varying^  from showers.   to;-, .heavy-rain;; 

however, the ..average,   turbulence in both--wet and-•dry seasons .'is'gen~ 
era-l-ly moderatev" ~ -. - - 

Et.  Cöl-.   J. G.  O-'Brien:    "T-he': frönt    is of^stronger    inte,nsit-y during the" 
rainy season*    The average turbulence -is., .light or :me$erate." 

-Lt.- Gol. A. -E-r Tuckers    "Light turbule'hce-, "i-'it$.ie^ 
^lots of static." ;     . 

.,. no ice,- -and- 

Ma_-,  D. W.  Bailey:     "I noticed    little    difference   ,exce;pt that   ~it moved 
north- and. south: with the seasons.    -I-n. my opinion _ the weather -varies " 
more by days than by seasons.-   It will"'be wry strong  for a few. days 
and then.be weak    for awhile.    Most of my experience was from May to; 
October a-nd this was_ my observation during, that period."       ~~.- 

Maj> A. H..  Carver,. Jr.:    "The front    only charges position    with" seasons,.. 
whereas it changes- intensity at a.ny time,  usually =runhiLhg'in a weak- 
ly   cycle,  weak to strong.    Turbulence    changes, with the weather,"not 
with the  season.    Turbulence    is usually-moderate;  sometimes    fairly 
severe  .turbulence is  felt at 2000 ft;, the next    day at 10,Ö.0ö ft,, 
and it is always much less when below 500 ft." 

"Mä_.-C. W. Cramer: - ''Jbelisve it had greater develop-nent and-was a lot 
rougher during the summer months when it moved tö its northern posi- 
tion. The weather depends a great deal on the altitude of penetra- 
tiom At-low-altitudes there is always- lots of rainj above 60ÖÖ ft* 

--it^isT üs.üally~f äir ly~ dry"T5üt roughs rT~ Turb^ence~i>jralmost. direTctly-1 

proportional ~to the development of the fronts There is always lots 
of rain. During the summer-months when the front is furthest north-, 
the turbulence is -worst."' r *--      - —    —    - 

Lt.  Cmdr_._R._K.. Henderson,  USNR:     "It changes    in intensity   very    little 
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*/W- Äs- your ü'pinhit of iTie front during•'different masons?' 
(WentHer. twüvflence, etc.J •--- 

5-.    'ÜHiutJs your opinion. of t/w front flvring-tiffin-eHfx&r^tsr 
7     CM*ctftim-pfitiJ)uleuc£r utcj. 

'although--the- :g3ög-raphic^ä.'I.;pja.B;iti.ön changes-.'""" 

"itojh.r--Jf.-A..Irwin:.   "The frönt   lä more^-severe  -during the-wat, seasörii Mth 
- slightly more; turbulence;-."-- - 

Maj.. D> :Li Roberts:    "There is-np seasonal Variation-   fe  intensity j tup-"- 
- -bulehce..is.'moderate- to. severe and-there   .vdH^be-from- 3Ö^tö- 60 min- 

utes instr.umejitv   -However, during: the dry season,.the front, is not as: 
..,_-. -wide: and- does- -not- occur ajf often as during the- wet sjaa.sjön>"-:  ::_": 

Majr. ?.. A. Sanders: "Wet season varies front" good- to bad, bad weather can 
bö expected 65% to 75% of -t"ha tims. Dry season is good weather 
about 7C% of the time. Turb_uience..during- either .season will be mod- 
erate. to_.3eSere depending on the~"build-up.'" 

Mäj. 0. G. Stephens: ^'"TheTfe Is little " change in -frontal intensity with 
seasp.n.^ Turbulence is moderate when the front is active." 

Capt. £,- :H"'. Agard: .".During the wet season the- front -ts-möre-seyeröy -«es- 
pecially close to land. It consists of rain, turbulence^, and high 
build-ups and the clouds usually have bases as. low -as.- 100 ft; There 
is little or no turbulence in the dry season, always more in the wet 
season." ___-=--=-   -_ —  

Capt> R, M. Brown.:    "The    intensity   -of-the: -front  seems    to change    very 
-little with the seasons, however   its position   is constantly chang^. 
ing:.    There is usually   heavy" precipitation   and moderate turbulence 
at 1500 ft. and lower.» 

Capt. L.M. -Curaiinghamjr -"The    frorit~is wsakest    during February,    March. 
\ April, and May.    The turbulence    depends-on the altitude-   the front 

--   is:;flown- throughr"- 

Lt.- H. Dickerson, USNR: "The- front moves north or south with the seasons 
having about the sane amount of turbulence." 

Capt. J. H. Eichler:  Jibs  front    follows the sun   in its north and south 
movement with a three    month lag.    It weakens as it goes south, how- 
ever   I have,  seen-precipitation   on all. but three   trips and   have 
ayoidec"    instruments    on-about half    of aH trips.-   Most oonvergehcS 

—TOC^e^hy-turbulence in- June7-Ju-ly-r;0ctobs:rv aM^Növeniber:.^ 7    . " 

:Capt, C. V. Eld: »The front" is moderate _tp.rough during hurricane sea- 
son, turbulence is moderate the year around." 

Capt."C, P. Felice:    »I think that    the-front"is far-. more intense- dui*ing 
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vthe -wet "seasron   than fche-dryj- in fact, during,   the  dry season,  it is; 
    ^fecti^l^nils -   - --      -__-.-=---- --:—     ~ 

"The average. w.eätber_ during-the w:et se.äsojn is usually. btuild'supB- 
•with mafiy jseattered' cumulonimbus c-iouda; spme'ti-ineg being widespread-, 
aiid 'soiiB'tifes .only forming a. thin line'.. .During the dry sea-spn^ the 
aloud formations are. .usually-low sltratpcumiilus a'ndl_cumulus,; with 
-clear; sM-es -and high haze; in the transitional period, the weather 
may-t?" built up as during the- wet seasons.-or it may be dormant .,- 
However^ again-j it must be remembered that.- t'he changes -in conditions- 
•may be- önjy a matter -.of hours and hot of seasons* 

:"TprbuMnc.e within   the -c-loud formations    is far'gi-eäter during 
the wet season, than   the dry.   -I-n f-j*cfc.j  during    the/ dry season, the 
stratus—type--clouds- -afford .gpWl^-st|\umeht..^ flying-.-;   Of course,   cu- 
mulonimbus    cloud's are extremely   turbülelit regarding ..of ;th.e::season- 
or time of day, but   there are more  of- them. . during tha wet seauon." 

-Capt. C, E."Glässmeyer, Jr.: ' "The" front is generally 1Bs? intense from 
March t-p^OTemberj2bqwi|ver, rather than .being a seasonal change^ it 
has ädaüy change making prediction of the- front very difficult.. 

 7~_   -    "The average weather    souths of. the  front, is moder.ately-.dry' with 
light rain    from gt'rato cumulus    cover.    Weather    in -the ^Prit Varies 

-^~&0m   areas   -of no-t>r- light    rain in "cumulus   'and strat.ocumulus>    tp; 
-he'avy "rain in. cumulonimbus. ^ 

-. "Turbulence--is usually light    to. moderate in    a 11_ seas.ons, de- 
pending on type of cloud - cover. Front rarely is composed _of a 

" single type cloud, usually a confusion :of towering cumulus^ rilmpp- 
strat us, altos trat us arid stratocumulus cloud forms.. Severe turbu- 
lence is encountered -occasionally ~in well developed cumulonimbus 
even at minimum altitude." -- -'-  ------- ""   ." 

Capt. W. R. Hansen:    "The front is about the same at all seasons .consist- 
ing of wet soupy weather with, light to heavy turbulence." 

Capt. J. M. Huffman,  Jiv-:.    "The front    is always    rough with moderate    to 
heavy turbulence."     " .--.-___      "_1 -       . .-- _"":_- 

-Capt- W.'H. Hunts    "I believe• that~the front is etrongest_and mosjt^turbu^_. 
 lent-dur±ng-May-t-p "Sept'embsrr.""" ; - - -.____ 

Capt W. R.- Knight: "It seems that the front, has .ä three day cycle, 
rather, than seasonal.. -Aside, ^röm the shift to the -north and south 
there is little seasonal change-. It is furthest 3outh" in January 
and February and north in June and July. __"" _    s 
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5.     What is your opinion of fhe front •iiu.r'nvg ilijjrnin't .seasons? 
(Weather., .tiirbu/eiic'e, eti'.J 

--'-  "Weather-is- variable:.. : As a rule, äil pa-i«-  is .ehcöunbeTed..a.nd 
passed though -wMMh-one haur^  älthMgh * tinfes-,--heavy rain^may be 

Encountered "for-as long,   as, two hours    frying time-.    Turb,u-l|nce    as- 
-moderate -during:-- 'all- .se.as.ensi,, some :Cloud jpmmffh? _ can be found to 
contain .rough 'ttfrbuienoe -the year around."' ..___. 

Gapt... S. E-, Nasts. »As best 1 earr -remember, I have noted no significant 
'diffifencö"in the. frönt- during different, seasons,.except, of course,, 
its natitudinaLshift.. I believe ± My ih&ve- observed a narrowing of 
the- front during its proximity to: the equator (hear the continent-)-,, 
but my experience- has- been insufficient, to justify a declaration to 
that :e,ff e:ct.s On the whole.j. I think that dayr-torday changes are more 
significant, than seasonal changes, i believe that the frontal ac- 

_-- tivity -can be, and frequently-is^ a3 pronounced in one season- as in 
any other. -I- should judge- the over-all average of turbulence in the. 

- - front to-be -moderate.,- bearing in mind that most of my passages thru 
the front have been made at altitudes of less than 2000 ftv,^with 
many at 500 ft.» 

Capt. 0. A-i Neelt    "Not much change."  ._-. ^--.___ 

Capt. T. T. Otts "The general build-up varies little from season to sea- 
son but apparently it moves further .north more frequently during 
Panama:'s wet    season.    The average   turbulence  through    the front is 

 :—moderate. J.'  ~"    _. ..._.- 

Gäpt. R. W. Scheuer;- "Front is more intense and built upin -ret season. 
In the dry season, parts of it may be intense, but generally it is 
weaker. — __.   _      . 

"In all seasons/ I've encountered conditions varying from light 
fain, smooth overcast, to-heavy rain,, heavy lightning, and turbu- 
lence -o The turbulence is moderate, -occasionally severe at higher 
altitudes (9,000-to 10,000 ft.} in build-ups and usually more severe 
in the wet season." 

•Lt. I. J. Scott, USNR:. "The front mk-y be more- -intense -in-summer than in 
fall.. The turbulence is generally moderate, perhaps a bit more in- 
tense in June than September."    - 

_Capt- -M.. m.^Williams.:—»I would, say-that-the_wor.st -weather--in-the-f-rontäl- 
a:^ä is encountered in the period from"July until September, i-nclu-- 
sive.    Turbulence by seasons is hard to define, because thVfront is7 

always    of varying    intensity being    more, turbulent .in some    parts, 
usually only moderate." " ~~     ""."."     . 

Lt.  (jg). H. W. Barradale, USNR:    »It has    always been    a mild front    with 
moderate turbulence.» 
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1st .Lt.   B-. Li  Bergesehr-   "-In- all seasons the front consists of occasion- 
al li-ne.^ squalls ähd_57lÖ. c'-^ud coverage..    In the dry    seaso'fi there- 

-   __    is moderate" turbulence-}- in the Tfet -season the- front is more intense'- - 
—_       with moderate^td-severe "turbulen"ce-.",r"—-"-—-_:---------z_ —-~~—-    - --_--— 

-1st Lt, W. E. Christe^nsen:- "The. front __is very weak in the dry season, 
but 'has moderate- to severe turbuiehüe in the wet  seas on;""" 

"1st Lt.^J^Li Suneo:; "The front-is .worse .ihthe wet season,, turbulence; 
i~s~ moderate." ..  . ~~ 7 "  ..--;_     ;.        --.    . . 

1st Lt. J.T:. Bowling,. Jr.r "'"It varies a ..great: deall^n; coverage Xärreä:)- 
and intensity,, turbulence is mild to- moderate-,. stro_ng only Infre- 
quently." . \ 

1st Lt.- S. -P. Easley:    »There iV less    activity during    dry iseason-;,-more. 
~''turbuience"durl-hg the wet season." -'..-..   '~ . - ,--_"'=   - 

1st Lt.- E. H-. G-ibb-, Jr.-: »Average--weather has., been .a- loiy; övercäit-: dur- 
ing the rainy season the turbulence-is uslually-.moderäte^ a-nd in/thj. 
dry sea son there. _is .-TO.ry iiitS; turbulence,. If 4hyV"- " C-. .r  .. _ '_- -_ 

1st Lt. U.E. Hall:    "The- front   ^i-ä mp'st- severe;-  during-the   -'-wet season^ 
 .-turbulence Is mederat.e.>.-:scmet%e|.--S.evere 'With from. 3©- to;--?©, -minutes 

instruments',. Duflhg\ths. t'fahsltiohai .sefäo'nL turb.uTeö;ce- is r^ode.rate, 
sometimes    severe with clear  "sailing to "occasional- ± -hour   Instru- 
ments.    In the--4rye.eas'on   -turbjil\enee>lsj_ .moderate and_~contaetjcon-. 
ditioris prevailed.""     --•-_.    ' .'._'-._ 1 ..-    "_:-"—-  -- "" 

TstrLt. W.. J. Hastie:    "It    can be severe   -both- seasons;,, bd^,. It is, more- 
constant ly so in the wet feasoni--!vfherse::i;s no seasonal Variation- in 

-=—    "turbulence." :.—_—.- ":    -----    -    ; - \ ;
v .-.-,..-'• 

Lt. (jg) T. -L^Heaiey, USNP»: "The frönt- 'more or le!ss' follows, the path 
of- the,__ sun. At this time öf the- year when the sun is s"euth,jthe 
front is"further south than it was when   the- sun was "further north. 

"Heavy fains are ' present- at a?ll times in the front- and there is. 
moderate to rough turbulencei" 

1st It.   F. W- Holer:     "The frönt seems, most - severe in winter.    The tur- 
:    bule-nce can. be  euctremely severe at any time if you fail to pick the 

correct holes." -   -   - 

1st Lt. E. E. Koken:     "The front is more    violent during "the "wet season. 
—-   - -ijuring\a 11 seasons  "the turbulence is moderate-to rough, violent on 

.occasion-."     -   - 
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5     What is your opinion tfthcjW*^Jiffr* ****** 
(Weather, twrbvTencv, etcj 

5.     What-is your opinion of the front during differentsea.ions? 
(Weather, frivbuience,, etc.) 

1st Lt * V-. •¥.' Länger 'JDuri-pg-the wet season the intensity of the frönt is- 
-moderate'to "-3£r©«g*.'^th^B"ävy rstfrxj. broken to ov'ercästzrsky, moder= " 

:  '- ate. to-severe turbulence in the frcht and light turbulence away from 
•     — the ••front-.-   In the   'dry season   the intensity    is Weak to.   moderate:,. 

with'scattered   showers^clear to broker}   sky, and light to-moderate 
" tiirhulence in the front, and moderate turbulence over land away from 

the  front." . "-_..._     7-    - 

IsiT/Et-^ÄV W.  Luce:   -"During-   the fäli-ard-—w^ 
"front seems milder with larger abundance of fair weather elöuds;;dü-r- " 
ing the spring and summer the front is severe..- Most -of ou-r- flying 
was "between 0° N. and 6Ö N. where throughout most of the year- clear 
weathgr-prevailsKv.-ith the exception of north of 49 N._ Mild turbu-" 
lehce was encountered in the weather occurring from 0° N. tö "4°"N. 

" "_" - during, spring and summer "becoming moderate the rest of the year, 
Moderäte and severe- t.urbulence occurred north of /^NV^the year 

,    around..."     _  -1—_. _ -.. 

Ist-Lt. H. B. McMullon; ''The front seems tö "become more severe as it 
• moves    north^ and   tends to be composed of several   lines instead of 
the-usual solid front> as it is when in its southern .position. The- 

- weather-and-turbulehce in the front    is worst during the wet season, 
but-the turbulence is bad during the entire, year." — 

1st Lt.  G. .L...Newkirk:    "Mild turbulence at lower^a-Ititudes-."-   - -     - 

1st Lt. G.--F. Piker: .."The front seemed to    change from day to day-pather 
than season to season.    The average turbulence is moderate."    " 

1st Lt. T. L. Ruddy: 
the wet season, 
entire year." 

"The front is more intense and has mor6 rain during 
The average turbulence is about the same.-during-the 

1st Lt. H. C. Sachs: "Slight, if any, seasonal change.- Extreme changes 
may be noted in a period of two to five days ail during the year. 
Weather north a-rxLsouth of the front is generally dry with scattered 
showersj variable in the frontal area. Turbulence is light to mod- 
erate, increasing to severe in cumulonimbus clouds regardless of 

_ altitude.,vl "_;_. ---   --  --- 

1st Lb. T. V"."Sawyerr ~"T-he front-, is more severe    during the   Panama-ni-anv 
wet season,    It may be .more turbulent in wet. season but it is always 
very"möderate-except on rare occasions." 

. 1st Lt. H. -R. Sohle singer:    "It is smaller   in size and width    during, the. 
dry season.    At times during late    afternoon I found   .practically no 

..front at    all while    a few days    later it was large    and severe with. 

heavy rain, and   moderate turbulence...  .However we were   able to pene- 
trate easily between.. 7000 art 90GQ- ft... in.the. layer,of. altsstratus 
"clouds.    During    the wet    season the    tops are" Very   high ranging tö 

15>>.ÖG0 ft-.- ör higher, made up Of towering cumulus   of severe    ihtenr- 
sitry. The- frönt itself may be .spread over "an are! of severäijiundre.d 

-miles or..possibly there' are two frontjs with varying: scattered cicdds 
ät all   altitudes    "up to 11,000 ft.    in between;- it's..  Hard tö   tell 
which   it, is.    It's,   also difficult   to choose    k ppi-nt at   -which-tö 
peneträte the "frönt-,   during t%e wet season.- since conditions-   are so 
variablen^-—--= -    --     ~~-        ~ ~- —_      "--            :: -."-—    V _ 

' -"-(Dry-Season-)    Ceilings ?G0Ö to 3ÖO0 ft., nimbostratuä^ "strata-" 
cumulus., and small cumulonimbus: clouds wit h_ tops. .SLoßOO- tö 78"QÖ0 ft. 
7.1th light-on no-rain, and.light turbulence..    Usually a-thin_ifl»er of- 
clouds", stratus type, "exists, at about 4PD0 to 500C ft.  for „sop.-dis^ 
tänce to the front"   on the south side and the, front, breaks abruptly 
or the north side with no layer existing.*   

~ -»-.(let Season)    CelUhp—2QQ- to- -IQOQ.ft.. with heavy   ralrL..and. 
severe    turbulence.    Large    cumulonimbus- clouds in. the  cent er. rising- 

-to 15,000 to-20,000. ft>  ormore.    Turbulence severe enough to damage 
airplane, violent up and down .drafts  .with accompanying extreme rain 
-at-altitudes   -as high as 11,-000^ ft-., and lightning    irTextreme cases^ 
but not    enough to strike    airplane.    Instrument  -"^ofjclit ions/  may-be \ 
encountered, for 30 minutes to an hour.    In this case    penetration is 
better at "8000" toilJÖÖÖ^ft. if cumulus    can be dodged.   :-kn airplane 

---eould.be driven into the sea    by severe down drafts if flying at 200 
ft: -"— -  - -      .: " -     .     ...       . ,         ..;.- 

— - »(Transitional Season;) It's generally -hard to predict or see 
the exact position of the front between seasons,, since badr weather 
is spread over a wide^area—of -sgvera-1- hundred miles. Holes can be- 

"found at any altitude above 5ÖOÖ ft... Less instrume.nt-weather exists 
above 5"000. .ft..- a nd it is easy to fLy between and ^around cloud banks 
and cumulus. T.urbulence is generally moderate. At night most 

-    clouds may be topped" at 10,000 ft." 

1st Lt. T. B. Small: "Nearly all of my experience has been_ during the- 
wet season. The frontal area is usually close to. Cape Ma-la-or right 
at the Cape. Sometimes it i-s an hour south of the Cape but usually 
it is around fifty to one hundred miles south of the""Cape. "At low 
.ältitüa^theff~xs mMefa"tf~turbul:enc8 and lots of rain. At about 
.8000 ft,, it.is not    as  far through the    frontal area,  however, there 
is- a good 
"drafts:."- 

•bit-of rain, more   turbulence and    sometimes up -and down 
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1st Lt. K. G.--Sumnicht:    "The front is    generally most severe    during the 
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* _m    j^,, :v ,youl, opblion .of-t/kfro^dmingcim'-^ **#"& 
(Weather,. -ftirWlhicCi etc..) r.      — 

5.    What in your opinion of the J.'roiit d;;:::hig. different seasons? 
( Weather, fairb'iili'nce, etc.} 

winter -months W radical    changes are p-ffc.en experienced^fröm. day to- 
dä^"Turbulence   is- usually moderate~although itmaybe severe^-n _ 
;Cuimlo.näJnbu#."     / ." .   .    -.       •___.--_•-  ---___. .-- 

1st Et    S. Ki Thompson;    »1 think   the front    is more    consistent, and ih^- 
:: _  'tense- during the wet season.    Turbulence is moderate to heavy- in wet 

•--- -season; light to moderate in dry^seäso;n.": ._""__:.._- 

-1st -LtY X. F". -WiKoxsoh-, JrV:- -"The--fronts, is at.   its worst   -during ra^ony^ 
:."..-..   season.    It -usuaily„_c.onsistai of -scattered squalls-,, storms, and very 

heavy rain.    Turbulence is not necessarily seasonal, however,, it be- 
comes   worst during 'the latter   -part of the wet season,: .and then ta- 
pers off.» ,---_. -: - 7 

1st Lti D. E. Whittehber.g_s.    »The front is more    intense from June through 
. September.    Turbulence    is moderate   to intense    from _.June: through- 
September; light"to moderate the rest of the vear." 

2nd Lt* G'i G. -Beard:: »The.-front-is-more-severe during the-wet season in 
both turbulence and intensity.!i 

2nd"Lt. D. H. Binder: "It is likely to be worse in midsummer than in- the 
copier seasons.» -   - _ 

-"-2-nd-^Et. fcJ-, Boge'rt T _ "The front is more-severe during-the. wet season in 
both turbulence and intensity.» 

2nd Lt. -R. J. Gherkäuer: »It seems to be slightly more severe with mod- 
erate turbulence during the Wet season. The turbulence is light or 
moderate, during both the. dry and transitional seasons." 

- 2nd--LV G. M. Dann:    "In.the wet season it—is-more-active then during the 
dry season." 

2nd Lt. Ri Li Fleming:    "The front remains fairly   constant—at-all times., 
 usually consists of rain squalls and thunderstorms." 

2nd Lt. D. S. Gurman:    "I have only had experience~7;dürlng the wet season 
-:_-- at which  tine   fronts lying off land1 ieein most turbulent." 

2nd Lt, R, ^..Xlussendorfs liTh.e_s_eas_o.ns qo :Jiot_Ae.e.m.Jbf_p.^affe.ct. the. front __ 
^as-much as its position north of the equator. As^the front retreats 

""töw.är.d^i he; equator it seems less intense. . Its position of greatest 
intensity is., from" 5°-K.. to 10° N. The seasons do not seem to-affect 
the turbulence as. much as the intensity of the front, which varies _ 
from- day "to day. During the .season when the front is nearest the 
equator turbulence seems to be the least.» 

2nd Lt,.. J. ,ff. Lindeflmnthr.   "Dry season the front is mild'j- in-the'Wet. sea-. 
son the frönt is at its worst."' - .    - 
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2hd:JLti A_ M". Mason:" 
turbu-js nce-s" 

'"•November   to February- is quite- Mid-   with moderate» 

2nd Lti  J-. 0* Meeks:    ^Regardless    of the  season the  front    remains, about 
ther same,. having   many rain.' squails: and very low    ceilings i    I have- 

1     found the turbulence very rough the'year -around.'" 

2nd Lt... R. M-. Richbefger: »The front is more- -intense during the wet sea- 
son in Panama. .In the front itself, the-turbulence remains con?, 
stant during-"both-sea'sons." 

2nd Lt.  J. E. Rinks:    »Not   much difference    except -frönt is    nearer-the.-- 
Isthmus    in the wet   sea-son,  however   the frpnt^is    never, consistent 
from one day to another." 

2nd Lt. P. H. Smith: ."The. front.is usually south pf Panama during the 
•winter months". The most—turbulence occurs -during late "summer and 
fall." 7 ~ " " "--"._.   :'--~" 

2nd.Lt. H. D. Vincents »I have flown through the front ..only in the wet 
season "during.which   time the    turbulence was moderate to    severe." 

.2nd. Lt..3.. ,R.. Williams:, "During the -dry s.ef-son the .front is^mild.:_.durj.ng. 
the wet season.the frönt is severe. "Turbulence is. more Intense-A""!!' 
the wet season;." " --.—-    _-__•- 

'2nd Lti L.' "C".; Wrig'HtT »The front "is weak; in the "dry season. Turbulence 
is moderate to severe during the wet season.» 

T3WÖ L. M. Sympson: "Except for the fact that the...front often gets as-far 
north as 10° N. and" thereby covers the Isthmus during the latter 
part of Panama's wet season, there is nothing-.notable about seasonal 
variations. Through the seasons, except as noted above., it would be 
difficult to strike - an average. Turbulence seems to depend mostly 
on the actual build-up of the front rather than to seasonal changes, 
although more^   turbulence is .noticed when the    front moves to 7° N." 
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6'.    Jf7<<v< the front is moderate or strong do-you usually mcovtiter separate bands of weather 
or is it- Usually one solid Hand? 6.    When :fhe front is moderate or .strung do you usually uicouvter separate bands ofxceuflier 

or is-it usually one-solid band:? 

"Separate- bands.." 

CöjLi. E'i M. Day.]   !»The iföntrappeärs-. tö be-.defined-'-with Bänäsnöf T^re Se- 
vere weather at each edge'-.   Between Jihe edge   bands' it is spotty and 

'.':'-'.   ~there. isi frequent:light, to" moderate rain "with "heavy rain. in. the edge 
•bands:.'"   --."-" '     . " ;    ~ 

ß'ö'Xi P, 3r. -Griffith.:    "ft is ä solid band made up of .separate band's vary- 
ing; in-.intensity-«"•-        -       ••'-•-   -—-_-.. _   ._  . _ 

Cbi. J.-S^Roberts:,    »When   the front    is moderate    you will   usually en- 
counter separate bands öf weather    and it becomes difficult to defi- 
-nitely ^define-the--exact:   locality of-the front..   When-   the'-front- is 
strong, you are more    apt to run into a    solid band of   weather, and' 
may be on instruments for as long as two hours or more?» 

Lt.  Col-.  J. G-.  O'Brien:-    »Separate bands.»- 

Lti__Col._-A._.F:. Tucker:    "Separate bands.» 

Ma j. D. W. Bailey:;   »When! the "front- is .moderate   there are^  usually- tW 
separate   bands of weather, both-  narrow but quite    turbulent.    When 

 .:___s5rong; it^isr a so-x±d. .band of"rain and low ceilings.»   - 

***' t^lT/lT' J;5 " "Ml b6   "eitfier> but - usually .not  -more than two 
:-:•; ^^JKIS-ASSS' «*"-* *"«•*"«*   *- -Period 

Maj. c. M.  Cramer:    »Under this  condition the front is usuallv    one solid 
band with  smaller weather bands on either side.»    U8Jal±y    one.s°ii^ 

Et' °SInt!i  K" Hend^~-J-USNR:    "In   a    derate    or   mild    front,   - the 

storm «Wi "j.«?2Äi? &-£?? ^""v! .""- thur4"' 
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•Gapt,. J. W. Adäirs    »The: .ffcöht    varies in.tMä.   respect,, howeverj    strong 
fronts are usually ö~re solid band," _.„ "     " ;     ' \_ "" '-     :./_  

Gapt* L. H;. Agard:. "There, are. more or less se-parate-M»hds.- pf weather but 
-they—are close    together and    fairly wide,.;  .Sometimes    it "ig pretty/ 

- solid with no- clearing._@eaka." 

Capt. C ¥..ion^^';fne-birni^»;V,_ "_-_"-_•_ _      ?* ..""-"'""- 

Cäpt,. ft..- It. Brown.:    "QoTt-e frequently it is separated into- two bands at -a- 
--     -distähee   -of 20   to 200 nautical   mils3    apart.    Both   -bands-.seem of 

equal, intensity," r ------ - . -       ; 

eapti.L. W.  Cunningham:    »Varies from   day to day, usually fairly solid."" 

Lt., H. Dickerson, USNR: "When the front, is strong a solid band is -pres- 
ent.     When the front is moderate    separate bands are    encounteredv'l 

Capt. J, H. Eichler:    »Usually   total instruments, -one. .to. two.-Jhaursjyhen. 
'. :-bad^w3Shr'bähd"s of heavy to-light- ra-inv" 

Gapt.  C. V. Eld:    "Varies," 

-Capt, C. P. Felice: "When the front is moderate or strong, there is just, 
as much chance that there will be more than one bard as .net. We 

-can..never tell by looking at. it from.-_one side or the other-how wide: 
the front will be or whether there will be two or more =band:3 of ex- 
treme turbulence. When.-there are two bands, the pilot is usually- 
given a small period of"relief,:jvihereäs if the mass is solid, the 
flying becomes very tiring. So, as far as I .have been able to .judge-,, 
we csmot fly up to the weather and forecast a single~"band~öf wea- 
ther or a double Jband at" any time "during our flying. During^ the wet 
season, however, the bands appeared to be closer together when there 
was more -than one band, -and during the dry season they seemed tobe 
much farther apart, sometimes several degrees." 

Capt. C. E, Glassmeyer, Jr*: "Comparing "the weather reports of the vari- 
ous patrol tracks, weather through the front was rarely in a solid 
band, however, by encountering intermittent cumulonimbus build-ups 
it might indicate    that it was    solid".    One track;  could run through 

- heavy   rain for a few hours while    an adjacent track,  60 miles away, 
   would be    flying in comparatively   clear weather. Intensity   seemed 

__^s.oleiy:.dependent on type-of cipuds.encountered,"   

.Gapt. W-, R. Hansens.   "Usually   there would    be two    bands,   from   south to 
north, first a moderately thick band and then a thick one." 
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•ff.    When flic film* is. fiiodemte. vi; strong do you usually encoxinter separate bands of ieeafher 
or is it usually'one solid-band? 6",    When the front is moderate or strong do you usually -encounter separate bands of weather 

or is it usually one solid'band? 

Gäpt.. W. H... Hunt's^ "When the front is moderate it sometimes is .made.-up of 
-     band's;- when   it is; strong it~-L\sviäii-y;is--öxie'-'sö'3d:ä- - 'türbalentr band,"' 

-•Cäpfcs-Wv R> «night:    "Düripg-   -str-org frontal   conditions. i(*iotic;e:d    during 
ifevember- I943I't'herier~" seemed to be. two bands., with/the   more intense 

:—   _.- -band-bo the- south...:.A, second:   band-was: .usuäfiiy-    en;cpuritex?.ed    about" a 
haif hbur to the north of the- first..'1 _. 

Ga-pt. S. E. Mst?r   "When the; frönt    is moderate,, weather i-s   .consistently- 
scattered", or "in separate-band's.    As-the" activity   approaches- strong- 
to, intense,.weather becomes   more- concent-rated.    Again, I should im- 
press^ that most of my^observations- have been made at.„low„altitudes..-."' 

Cäpt. G. A, Neel-:.    ".Usually separate hands.» 

—Capt* T. -T-.-Ott-:- -'-'The front—has a- clearly-de-fined- area that -represents, 
its. core.. Layers can be encountered quite frequently, however, that 
lead the -pilot to-believe it is the actual core. Flying in these 
strata is. much...easier than in ths true core, but a few minutes fly- 
ing" in them proves quickly that the core is still to'be penetrated." 

C?P^*_ Ro W* Schellers.    "Strong, front; solid- band of weather;-   moderate to 
weak front usually separate bands." 

Capt, E. L. Stevens;    "One solid band." 

Cäpt. M.W. Williams:    "There•"" are    usually   light    bands   of-weather on 
?£dr" °f tiie  frcnt   itself, but the    front   is usually pretty 

Lt-  I.  J. Scott, USMs     "Usually o.ne solid band." --- -- 

Lt.. (jg.) H. W- Barradale, USNR;    »One band." 

1st Lt. B. L.  Bergesen:    "Usually separate bands of weather.» 

1st Lt. J-. L.  Cuneo:    "In bards^»   .""-V "  - 

^at-LU-J^-a^Ji^. -J-rv^-Se.para.te-baWaf ti^s,but"u^Hy solii^ 

1st"it.  S.-P. Easley:    "Separate bands with turbulenc 

IstLt.-E. H.  G-ibb,  Jr.:     "Separate "bands/'I 

1st Lt.7 C. E.  Hall: ; »separate bands." 

3S 

ice va: 

<—"wrirrrerT:." 

-fest. Iti/W:» J^Jisstis:-   "Separate ba^nds-._•"- 

it,  (jgXfo.L. Healey? USM:    "SbSd band," - 

1st. Et-,^/lE^He-ndersöm": "-Usually; one band with ä few .sTightjbrsaKa."'" 

1st Lt.. F-. ¥. Holer:    "When the frönt is most severe it is  one continuous 
solid- band.   :When-two. bands    are encountered   it is usually of less- 

-"^ -"intensity."7"'""""/ --_~\ :  -j ;;  .' :--:~ -- 

IsL-Etv J-._R. Irwin:    »When the front is strong,  one band;_ when.moderate.j 
possibly two bands,"        --   -"—-"-"- 

1st Lt. E. E. Koken:    "A solid band whose top'varies.." -: _. 

1st Lt". J".  C7 Kline-;—»Separate-bands r» 

1st Lt. V. W. Langes    »Usually   two separate bands, with    an area of calm 
"overcast    between them., the o Breast    generally being at 10^0 ft* to 

2000 ft."   ~ LI 

1st Lt A. W„ Luce-: »The equatorial-front varies-. Sometimes it can be a 
solid band of thirty minutes to an hour, while many times instrument 
conditions prevail for three and fourJiours on:a flight; north and 
south. . East and west flights are variable as they^ parallel t,ne 
front." 

Lt. H-. B. McMuS-oris    "When the front    is bad,  it is usually one solid 
mass." -       ---— 

1st 

1st 

1st 

1st 

1st 

1st 

1st 

1st 

"-Et, G.- L. Newkirks    "Separate bands." -^—    .-_ 

Lt. G. F. Piker:    "The weather wad usually-in one separate band."    --- 

Lt    H    C    3aQrhs"5_ »Ths front has been   solid on few occasions,  but is 
.usually'  in-bahda-having. a Large   but -scattered   area of Ktaf all.» 

Lt. T. V. Sawyer:    "Solid." 

Lt.:H..-R.  S.chlesinger:    »Usually one solid band.» 

" Lt7 'f.- E,. Sheitön,; .Tr.s _ "Ohsf oShdv»-""  _ -       - -----       r7 "" ~~^~ ~~ 

L+ T B. SmaH: "When the front is strong it is. usually solid wea^ 
ther'through it. When the front is weak it may be split in several 
bands'with open scots bet.ween-a-ftd-.,sonietimss it is clear between two 
layers- of-clouds" and no weather at flight altitude at all.» 
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•tff    W'hen-the front is moderate or strong do you usually .encounter separate bands qficautHcr 
or is it usually one solid band? •6.     When the front is. mode-rat? or strong do yon usually encounter separate bands oficeather 

-  or is it usually one so/id band? ._ .-..-_ 

1st Lt.. K.  B. Stone-:    »One band.-"- 

" ~7~   '- i'0^ -Et* KVC'i SpJM:c"ht:r~ "Instrument' weather'' W usually" crontinuous    but 
. ,     .severity appears to .be in Mnds:,"' -" -   ._._ 

1st. Lt... Si-jK. Thompsons" "lt~väVies;,: Sometimes you hit ä strong front ~in 
a-solid bandy and .sonatinas you Will break- in -arid out -of different 
bands:.-"'. -   .""   - ..- -. .  - -- —        "'._ - '-'- — 

1st Ltv -D-ilS.- Whittehberg-:. "When front, is strong it-Is-' usually a solid 
band." ~z~ ~ -~   —--   - 

Ift Et. J. F..-Wileoxson, Jr.:    »Usually a number of separate bands.» 

2nd Lt. -I. ki Allara:.    "Separate bands.-"   . __.. ; ~ -'-" 

2nd Lt. F. R-rAlleh: - »Solid-when st-rongv» 

2nd Lt-=  L. M. Asbury:    "Usually ä-solLd band.»- 

2nd'Et. W. B.  Baldridge:    "Never noticed.    I have encountered both.:»'   -J 

___2nd.Lt.  C G. Beard-:    »Separate.- band-sr.it   

2nd Lt. K. J. Bogert: "Separate bands.» "" 

2nd Lt. G.-M-. Dann:- »One solid band.» 

1» in separate bandav» —S *"** tr* "eathac » toindtb 

:2nd Et. Di S. Gurman:    "UnDredirtahio      t v,„ -    . 
unpredictably.    I have    experienced both   types.» 

aevewl banda    « Mt.ter    inte^Ä^'^ £ la^E» 

2nd Lt.  J. H. Lindenmuth:    »Separate bands.» ____  

2nd Lt. A. M. Mason-;- »Patchy.» 
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'2nd' Lt.  j. 0. Meeks.:'    "The  frönt -usually   lies, in one. band.    Occasionally 
•there; are_ several bands of we aijAigl.lL ..     ...   . ---— 

2nd Lt.  R. B. -_Richberger:;    »Üsü-äiiy one solid=bahdvir ..._.._    : 

~2~i3rLt. J.. E-. Rinks;:-    »Separate bands- of cumulus.» 

2nd Etr-Pr." W. Scott:    »One solid band.»:: -            ._ _._ 

2ndLt.JG.  P. Sheenl.  ÜSeparate.bändet        _               - - _.. .--—-_-- 

2nd Lt. P, H. Smith:    "Usually   the.re are   separate    bands in a    moderate 
.   front and~one"8-'o]M.d band i-nlstronger fronts.-..'!  

2nd Lt. W. C. Töuehton,  Jr.:    »Separate bands v": _. 

2nd Lt. H. D. Vincent:.    »Separate bands." 

2nd Lt... R. L. Walker:.    "Separate bands.» 

2nd Lt. W. R. Williams:    "One solid band when the front is intense." 

2nd Et. W.  B. Walling,:    "Usually several band's.» 

2nd Lt.  L; C. Wright:    "Moderate -r bands.    Strong -^ solid,"'    -_ -_-- "-- 

CWO L. M.  Sympson:    "A moderäts to strong;__front will usually indicate one 
solid band of weather generally from:|0 to 10Ö .miles, wide.    -Some" de- 
viation from.this may be expected in moderate.turbulence." 
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7-    What special phenomena :liave you encountered iii'fliglihin file urea of the front? 
ft.    Is there usually much lightning? 

.   b.    'Maim yon ever encountered haili? 
c.     What are the prevailing winds at fight levels, north and south of the front? 

7,    What .special phenomena have you encountered in:flightsjn the area of the fi-oiit? 
a.    Is there usually much- lightning? 

-i5,    Maveyou ever ancountered-liaiV? 
c.     What are ilk prevailing ivind's (it flight levels north and south: ofthe front? 

Gol». -R. M> f&istpi-:-    No answer.. __---" 

a. "Not -muchy" - ";_   r -7      ~ - " -. -        ----- 

b. »Nov»     "--- "_'_ ~f~~ 

c. »Unknown.»- ; - 

Gol-,--E-,-M. -Day-:    "None experienced." 

a. »Have not encountered lightning.    No night experience included.» 

b. '•None-.»- ---.-...- ---.-•-      .._-.... 

c. »South of front    fran-the.south...   North of front fron   tr~  north 
..__. at lowar_alt^tude3.,.  -At high altitudes prevailing- winds anrJK "£S 

—from a= northerly direction ail the way...». ^ PP^      °° be 

Col. P. B. Griffiths    »I haw    Lrieä tö-.get    over itIV WflflR n    .  .» T 

have gor*    through it at all other IttiSdeä^low, Yhave  *foJnd 
._      however, that    if you -st,ay at    about- 800; ft. off the wate?    vou^Hl 

encounter better flying conditions.^     :-- * - -XQU. w.J.1. 

a.,_.»T have never seen much lightning.»    _. - "~   -:;     ~" 

by.- "I have never    encöuntered7TViäi 1    K„+  T L.   -- 
-  :     -   - -------;_-.:__-_-_.__ -r"ea ftaiJ-   hut_I^have encountered:~släet..aL- 

c,     »North   -of the front    the wind -is    fw• 4-v,        _<.,_ 
front it is from "the south!» •   he norbh> south    of the 

Col.j. s. Roberts;-    »None.': 

    a-,     "Very seldom   will, you ever  cafoh    - - * u   •       „-, --- 
- -day.    I have been througn th^ront    onlvtS ^ ff ^ .«"Wü* 
.„ .    on instruments    for  about one    SS oiÄT^h at ^Ä  *«* waB 

. .        t.ur.bulenc;e:.moderate-and^l ^y^Sroff"! Sh S^T^f f ^^eä^ 
entire ;peRL-od-„»-- -~- ~- - - -^asr^ .°f lightning during .the- 

b.-_-»N5..»-"~ --- - - _;-     .._.;. 
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c.    ".North side winds are usually northeasterly from;surface to about . 
._—..._.seyeri :qr    eight thousand    feet*    South side the.   winds at the surface 

r     are Usually   southeasterly while up at high altitudes,. thfi= wind, seems 
to.-3be- -more: 'northerly at all times,.:" ..".._ 

Lt.. Col, J., G... .O'Brien:    "On. a, flight-to. .Galapagos   to Guatemala City, the 
winds almost reached hurricane velocities."_ --" „- . 

a. "No,"   -.- 

":--_:-   b.    -»No.» :---- '" 

c..   '(South ;of the front winds are from the south..   North of the front 
winds* are from the- npEfch.." -  __._L 

Lt. Col. "A. F. Tucker: "Approximately, the same as in wide occluded 
frontal zones in the States. Solutions are the same - fly high in 
stratified systems - low inunstable cumulus conditions." 

•_ a,..-  "No..." 

b. "No.,  but heavy large    rain drops sometimes    makes you think it is 
.light hail." -_--,       -_.-._- 

c. ."Not sure from personal observations." 

M&y-j- D, W, Bailey?. "Often find strong winds that n£ke sudden shifts'. "When" 
on instruments you da n't notice these-shifts, immediately and may get 
off on your navigation. When-the fronts is moderate it is possible to 
dodge most of the bad weather. By flying low the-weather - is never 
extremely turbulent.." \   

a.    "Very   little in the day.    Have    noticed none at night   -except, in- 
scattered- thunderheadsY"'- ~' 

. . .-~-hf. "jfo.JL__-._.. _ .     - . .__:     -.  _^._ ::         .. -   _._-.. .._"_ 

- " c.    "The wind-   -UsüaiEty- =bl-ows toward: the front" belpw-/fOOO ft. to 5000 
ft:.- and changes 180 degrees above these altitudesi"    — ---""       " 

Maj.'A-H- Carver^  Jr..;    "No speciar phenomena--other than torrential rain-i 
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7.    .JPfrrt specialphenomena. have ymjwountered Infight? rn-iU area- ofihefronW 
at    Is there usually nmch lightning? "-'- 
ft.    Hn»» yoii ever encountered hail? -- - . ~. ;, 

•c;     Jpföa arc Me prevailing, mnds at fight levels north and south of the:front? 

Winds «re often   very 'heavy   on-the; surface   and;.c-hange:-r%gi-äl-y- -anti 
suddenly within.-a. short   periäd_o;f flying.,    Tremendous build-ups öc- 

•cur, but flying under; thesis usually safe, and'mild.-turbulence is 
expeniencedV"- "  -      '._^__1V~--   - "".- 

a-, -''During the day there is: not =nuoh- lightning,^though there is 
some every now and then through the more severe portions of the 
front.   /Quite a bit of lightning is seen at night through the front. 

b.    »No.» .-   -      - 

a.    "Usually   southerly   winds    south - of 5° N. and northerly   winds 
_ north of this    latitude.    Shifts, are frequent.,, however,, and the .pre- 

vailing   winds do and can   become extremely    3trong around 8000 ft., 
sometimes approaching thirty to forty knots." 

Mäj.  G. .M, Sramer;.    "Large    area .of    conventional    currents  (usually much 
--•  larger but not necessarily stronger than la ~coId front),"     .-_  

a-i 

b. 

"No." - --"    - —.  .. . 

TVery small amount-, and usually in heavy rain areas." 

c.c  7,A0 to 70 degrees    at 18 knots, with extreme   wind shifts in the 
frönt itself." •""•'-    • 

Lt.  Cmdr. R. K. Henderson, USNR:    "Layers of almost    dry stratus  clouds." 

a.    "Nd;"; 

b,:  "Nov;." -. -      -- . I" ... 

?i    .'Mfertrh-sf front, light northerly   winds.    South of front, moder- 
ate, southerly and southeasterly winds =" 

Maj... J-.  A. Irwin:    "None.." ~; _  — -  .    -.-_-.. 

a. "I have- e 
season.    There 

b. "No." 

ncour.tered lightning once during the day-' during the wet 
•e is more lightning- a-t night, i» --:-'"   
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%.    What special phenomena-have you encountered..in flights in the area of the front? 
-'-_ =a.—Istlier.e usually much lightning?    - 

k.    Have you ever eneounieredJiail?  --"_:-- 
c.     What are the prevailing--icindii atflight levels northand:smith of theflr.oht? 

c:s     ».Northeasterly   on^north   side.. _ .Southeasterly   on south   side." 

,Ma-i. D:. %•. Roberts'::'   "No special phenomena except electrical activity and 
extreme turbulence:,."       .    -- -      .  ... 

. -:-J_ _a.i.. .J'Noi as ä rule - but when lightning is encountered-it is usually 
-——violent." ------ 

b..    "On rare occasions,  at high altitudes..". 

c.     "If there are any   prevailing winds-I would say northeast,   north 
of the equator and southeast south of the equator." 

-Maj... -F-. -A-.. Sanders,:.    "None, .otherrthan severe lightning.." 

a, "Depending on strength of front and over-all size." 

b. "No." 

,   c.     "Quite variable." 

Maj. 0."&." Stephens:     "Nothing usual." 

a/   "Lightning is usually light to moderate."   

-   b. 
and 

c. 

C'apt.  <J. 

a. 

1 b.. 

Oapt-. L 

a. 

"Have encountered hail 
o   ru ...   . that was light at m.ni,..   . —   a*.,.^—~. 

only-once over water in the frontal zone 

äs-at&jeT&fäSii• ••7--- 

illVLaJi V.li. jcjk^MäiiisÄii:- iUäuh fctiUia^i. -2L.J. It* diMl&i^iiiäliiAh.'^'.i ;*LJ.*AJÜ&.LL. 4r.'. A^l'-sJ:. \ ^. %---•- C..".'. K*.-^ 

"To the    north,    northeasterly..   -To- the    south:,    southeast er ly*» 

Wo Adair:    "None." -—,. -,._ 

"Usually hone." 

. »No.» 

-Northeast : north of the front.   UQuthwpt;.soutiröf' the Ifröht^- 

H. Agard:     "None- that- I can recall:.." 

»No.    I saw lightning    once on a night trip.    It was not severe. 

" '«5 " """"".""' 

' B-'» •*•*•'**>• Ä   -..»»- , * »?*» 

A". t*-i.'-    P"^"!': 't'"*,* v' * "--'"-ta-i*«-' -L*>! A.A^ik 
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7.. ". _ W'hW'spectdi' phmontenct 'have.you encountered in flights., in the area of-the front* 

a.-   Is iherce usually much lightning? 
0}    'Maveyou' everencountered'Jinil?      '--~~-~ 

-•c;     What afe~tkg.prevailingwn4satflig'M and.south:qf'the front?: 

fi.    Have you-ever encpuntered'Jiaii?   -~  ' — 

.S 

"it    seemed to.   be heat    lightftir/gähdl  not lig-htndrrg-- frpm-a,-stprm.i'- 

'0---!!.%-"-"- • „:_."T__ "   -"--- -  T . ;"___ 

c-.__  ''Approximatelyfrcm- the vicinity of the north on the north side-, 
and from the: south on the south side,"   — 

GaptTW. F. Borid^    "Sudden vdrd and temperature changes-.'' 

a. "Not much, but occasionally when front is very intense.» 

-~ -   b;    »No.»     ------- 

c.    "Usually   northeast when   north of front, ani from    southwest to 
southeast when.south."    ._. 

Capt. R. Mv Brown:.  »-None.''- "-"    "-  - 

a-,     "Not frequently."' " - -   - 

b. »No.» 

c. »At the   lower flight „levels the winds    south of the    front are 
- - southerly.    North of tfe front the winds are southwesterly.» 

Cäpt. L\ W. -Cunni-nghams    »Water spout,  once-, -hurricane winds, and    severe 
-wind shifts.»     \~~V" '""__""._'" 

a.    »Rarely in the'daytime, noticeable at night.» 

b-,.—'tönce-or twice./in-big -cumulonimbus.» 

c.    40° - 70°, 18 knots/ I think.» ;; .   -     ~..~-   . -~~~ 

L-W.H*-Bipkeraon.J-USNRj---'!A-defi-nit-e    ghahge in" wind  Section - in the 
:, . .,  north the   wind, is_ fröin   .nprthöäsf, in § öuth^"froS^uSeSt ?£ tht 

---front area, the water is fairly cälm),.» "~: V!   " °  . ' 

a, »Very little lightning,  if any.» --."-- : 

b. »No hail.» ....-_--   --:: -    -    _   . 

c.    »Northeast in the north.,.   Southeast in the -spu-th-»'*1    - -       . - 

...  J. H. .Eiehler:.    »Heavy   rain",-lightning,-moderate    to. severe--turbu- 
lence...   .Ne-ve-r-hai'lr» ".'" -  : 

•&-..   »Yes, when-the front is-built up... (About ha-lgthe time:.)" 

'"--    b.      »NÖ:.»~    '     ""-    '" -_-:;.   --   : 

c.    "Surface winds north of the front-   are--north to northeast,    0 to 
10 mph.» ..'__-. 

Capt. C..V. Eld:     »Few large    storms that cannot    be gotten around.    Best 
altitude thru them about 1000 ft." 

&..    "No," . ....... 

b. »No.» .- 

c. "Don't know." — •—sr.    -   - 

Capt. C. P. Felice': »There „has been.. very little special phenomena en- 
countered, other than the usual characteristic Weather ti£ .warm-and 
cold and occluded fronts. From what I have been able to gather in 
reading and studying weather, the pumuipniinbus clouds of this front- 
usually rise higher into -the sky and have at the same time a much 
lower -base-, sometimes-- right on top of the water. Invariably the 
fore.casters—of weather present the tops -a-s. being much lower thin" 
they actually are. I believe this goes for; the- freesing-leve-i line. 

 as well.»' '_       ._ - ::    - -    - - 

a..   -"-From-the    ground at right    time.,  much lightning    can be seen as 
present within   the frontal~area., and much pf this, lightning    is-not 

-' seen during the "day at all. However, Tightriing -has .been, „encountered, 
"    ;, and usually is avoided whenever possible," 

b..    "I ba-ve no    knowledge of-ever    encountering any   nail, 4 believe 
that is because    ofjthe much., higher..freezing line.-^-in-thi-s-tropical- 
'.'•eather^1^      _ --'"      . =.::_.    "___!_ 

c.    ,TI=n general the winds   north of the  frönt-are northeasterly^ arid 
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7.    What special phenomena, have you encountered in flights in the area of the. front? 
a. Isrihere usually, much lightning? 
b. Have you ever encountered-hail? 
c. What averthe prevailing winds at flight -levels north and south of the front? 

7.   What snecvalphenomena ham yon encountered in flights in the area of the front? 
a. Is there usuallyimmciriigUningT     ~-       -    -'   -        '-'..'   7 
b. Have-you ever encountered hail? ' 

c. What are the prevailing ivind? at flight levels north and south of the front? 

vss\ 

'/ 

south öf t-he frönt, they are. --southeasterly 
come d'ominantly easterly closer to land 
out to sea.» 

The winds.-a-ppeareUto •be- 
and   dominantlyr westerly. 

~Gä<ptzr-m-Mu5Hürit~:-- ilNone;..»--. 

»Nö..» 

Capt, C.-E, Glassmeyer,"Jr.: »No special phenomena .encountered.---._:Con^ 
ditions; npnaally noticed while passing- -through a frönt are a wind 
-.hift north arid-south- of frönt, tempeÄture .".change and change in 
cloud formations. The area of the frönt itself Is confused with 
wi-nds_.unstable.- i-ri. velocity and direction. Position of frönt is var- 
iable from day tö day,.though it generally tends to follow and lag 

_j3.e_hi.Td thersuh's declination." 

a. "Lightning was rarely encountered.-" ----- : 

b. »No.»     -- 

c »At minimum altitudes south öf the front the wind was generally 
from 160°,-10 to 15 knots.. There was an occasional- variation from 
150° to 230°} at altitudes above 8000 ft., the wind was generally-40°" 

:r to-.60? at 1-5. to 30-knots. North of the frönt the-mini was Iu° to- 70° 
}®to ^5 knots varying, from 2i.p° to 250° 3 at. altitudes over 8000 ft.! 

-iP: t°:|^ ^ ^30-knots._ In the front itself at mih-imum..altitude 
the wind was confused with velocities from calm to 6©-knöts-; sudden 
and- sharp wind shifts werenoted."-—;--- ^   .   .  »   .      . 

h_up,j.,._.wäter . spouts,  cumulonjLm- Capt._W._E. Hansen:- " "Lighthirig. 'hsfil 
bus, and- violent wind chan|es.»" 

a-.    "Yes,- if the front is heavy.»; 

b.    »Once at 11,000 ft.» -   -    

c,~ "North of front, northwest} south of .front-., southeas.t.» 

Gapb. CM. Huffman, J-r-..:    No answer 

a>    »No.»       .-."__-"""   :~~ ~~ -—— - 

b.    »Yes» 

c    "South.it- _._    . _T--_      _---:-- 

.t>- - 

b.     »No.»    - -"-""---_-   -  - 

Ci    »North, of"the front   the winds are" 
front the winds are southeasterly." 

northwesterly.    South of the 

\ 

,-W_i R.-Knight.:. "y=ery-black towering- »clouds» inside of which-.-there 
seemed to be nothing but moderate rain - as if being inside a huge 
room, able to see about. .Apparently the clouds have come together, 
but hot completely merged.- Also-before emerging from clouds., a very 

•brilliant,   -white glow made-it "hard   to see-,  even insid'e the  cockpit; 

"About    200 miles south    of San jJ___se.,._Guatemala, when, .emerging 
from,   front at    500 ft. to lOOO.ft-. visibi]i+y   and ceiling    became 

--   -very-low-with extremely   heavy sea, very high winds, and much turbu— 
-.lehce.    Safety   belts had tö be fastened-.,, aid upon   climbing through 

the clouds    we broke out at. about 5000 ft. over   what seemed tö'be a 
normal thick overcast,  sloping off'to the north. We -had continued- at 
10007ft.  for   fifteen or twenty - minutes expecting to~break but, but 

—- -.--didn-it.-.»-":-_ ... -"T___--H- -----   :; ~   _   ^~: —-----: --_-— -./'..._. ______ '_ ;__ _--"- " 

•av   :Nö -answer      - _1 _..-_...  . -___ 

b. No answer - ... - 

c. No answer       - _ 

Gapt. S. E. Nast:    "Of special   phenomena I have    observed   none,__unless 
because the- particular   portion .of the-"front is so misbehaved, char- 
acteristic    fro.ntal vreathsr . .can be.-regarded    äs special    phenomena. 
Certainly a wind-shift    should be expected    upon passing through the. 
front, with a region of-relative-calm in the front. - I suppose it  is- 

--'--      .-ösgumed-  that a—layer    of -clou-ds--marks-   ä--dlviding-ii-ne.- -between two. 
different    wind's,- i.e.-,-winds    above an_d:__beiow. the; cleud.   layer.-    I 

  -ha-Ve^-foundthis-to..be: true, with the winds being- 90° to -180?'--differ-- 
1"  -  ent...    v .__ ___ ."-"        _--.—  - 

-"On -two  -separate occasions    I have made'-   dog-legged,  nine-hour 
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1    fFÄs* special phenmienu have you encountered in flights in the area of the frönt? 
•a,    I-s there usually: much lightning? = " .-""    ~----- 
&    Have you ever encountered'hail?' 

__. .c. -   JjF/j^ are the prevailing'winds M flight levels north and. south of the front? 
X   -müt-sf mal.phenomena have you encomtemin fliglds in the area of the front? 

a;    is there usuallyThucK'JightnmgJ:   ".„..'".  ' 
6;    -Haue |/öM eue/- encountered hail? 

-••&" - Wmt <ire iKe prevailing 

.flights- between -Guatemala Gity and Galapagos, during which hob or» 
white; gap- was pbservedjr arid^rokeh of the timer £h«?_ surface -wa's Vnripr-1 
pled-- smooth Enough to reflect an occasional cumulus cloud. The 
absence of wind,^ arid this at the 5Q0Ö to 7000 foot flight level^. was 
borne' out -by carrying a no-wind- .position'by -Use of accurate: sun 
lines and by a lam-fall accurate within"twp_raiTiütes. However.,, the 
significant feature in each case; was that on. the- following-day, the 
same region though perhaps riot on the same tracRy the"sea was- very 
choppy and- the front, was   encountered with its characteristic weath- 
er, cloud- -build-up- a-rri-turbulenee-.- 

"Qn only two occasions do i^recail encountering lightning. In 
both cases it was intense,, with accompanying severe, turbulence.- _ .the" 
region of this activity was .eöctensivev. ~ in. .one. of'-these instances., 
at -approximately l500Z, it was necessary to turn on lights in the 
nose for some'tön minut.es in order to see the charts well enough to 
perform the usual näv-i-gat'iöh plotting." The thickriäsV arid density of 
clouds that would necessitate such a procedure can be surmised whan., 
you'realize- that normally the light. ijö-.he nose of a B-l^with- all - 
its windows.,..is .giaringT' "    " ~'_   i-.V"--   - ... -'--'=:.       - 

- »Surface winds, south of the front invariably have a dominant 
southerly component^, with usually an easterly component, although it 
i^.n'tjsurori.sirig^ 'ta-fiMgls/outhwestirly—wind.. -On- .the- -average- the 
velocity will be 12 knots, varying from Ö to 25, and sometimes reach- 
ing 3-0-knots.. -Qn numerous patrdls.,^-still south of the front/the 
w^d at- 5000. =ft+ t-o -700© ft/ (-always, in my experience.,- accompanied 
with a sky coverage of S/lO to 10/10 stratocumulus)/" was northerly, 
n^rl With a ve3t&tly- Component. - I do not recall flying .above 
,000 ft. and this was outside ofjihe front..; Incidentally, the cloud 
deck-mentioned above- always seemed   to slope up--away from-.t-he-frönt. 

-toward tte equator.. Flights were madeTat the -surface" -f-rom-Qalapai 
-gps- north, to approximately 8* m-, -usually pfst the front, the-n east 
or west for 100- ^«pj, ^111 ;at^f slhrfäce." -funning onlo 
tns- south    leg toward   Gaja-pagos ,= the front    would bypassed    at &e 

_.s^lac.eJJthe^-a ÜÄmb: to, 5000. ft- weyjLd^clear the tops^o-f the stral- 
tocumulus. - It -was -found, however-^that to- remain'- -above the'strato- 

Tl^L ^fg^,??^ U^ *? fo* ^fg^s-ntceSrv.: 
lerde^-^S^t^T^0^3    »^ building-up slowir-asrwTpror 

ceedec, _ south.,, rather:    than there'being an    up^slop^- to the    south' 
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-——r -Sur:face: winds north- of the ^frprit; üsualiy-hav.e a. .northerly .com- 
ponent dominant,, -with f ft almost eqüä£ easterly --component^"thodgh-it. 
isri-'t usual   to. have the wind-more,- easterly than    northerly.    These 

- -winds-should average lOrtor 12-knotsv Of "the high' winds"!" do not re- 
member enough jto_m|kejiiscyssion worth while," —   - "./ 

"Oäpt.  C. A. Neel;    No answer 

"- ""- a7r- »NOitr""-. ."--,-"•     •- " " '—'--' -'_'- 

__ -    b-.    »No-.»- ' 

Pi    No- ariswe'r—      -        - -- 

Qapt,. T,-. T.....Ott.:.. No answer .    

'     a.   ^Na.J'   -"-"-'"—"- "---"      '--  -""'--" 

""'•" b.   »Nb.»""r   ---—'- ~'___ ::--"--     --.-"-.-    •'-.' ,—'-±'-."-'. 

c. »Winds north of the equator -run an arc from east to northwest 
thru north.. South" of'the; equator the_ winds run an arc "of"east to 
southwest- thru'south. At ä higher altitude (varies --considerably); 
winds are found running, away fröin. the_ equator, rather than_tpward it- 
cio   a. u    u;u»f.pi     CAj.uj.L.'.u.'-i.^N? v "_ _          — "I  

Capt. H. W,  Scheliers    »None.» 

a.    »Not in daytime.    At night there may be considerable    lightning,- 
-    it   maybe    varying    distant    »sheet»    lightning or    close „crashing 

streaksri-n the build-up." --.--•  

b^-TiNp.» \~\  _r  ." .  "".77-"'""" -  - - " -----   -" 

~:cr""'Wind's::a-r.o.   northea-sfcer% cha_rigirig'~t'b"äoutheast.erly when-   -g-olng- 
. thru the.-Jrorrfc from-north töe oüthi"    _ — 

hti IJ-J-. Sc.o^t., USJJRj     »Almpst  _no;Wind juqt_ „north of the    front.,    yery 
-;-_.;- --ne^^rM^-ls^-'-^l;d'-t-^uipuDjBr]ce,,l-• ._.." _-"-."." 

_. :    a..- - "Not --noticeable^ during    day except- for" cpftsideräble.   static on 
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£    What special phenomena-have you encountered in flights in the area of the front? 

— - a.    £5 ///ere usually much lightning? 
b. Have you ever cncoimtcrpdhäiL? 
c. What are fite prevailing winds ät flight levels north and south of the. front'? 

voice -radio;" 

b,   -"No." 

6i »800 to 1000 ft. in early summer, north" of front wind was 
northerly.. South. :öfTr.öht wäs.s.Gutherly. During the fall tte wind 
is- southerly in south shifting somewhat west at front." 

Ca-pt-._E.--L.-Stevens:    No answer 

_a.     "Sometimes yes,~ sometimes no." 

-by    "No."-. "'__    . . 

C-.    No answer 

-gapt. -M-. -W-.-VETli-amsT~ "None-.?- 

a? _ "During the wet season when there is:a ,lot-.of -thunderstoniLlac- 
tlvity lightning -is- quite common;.,,:" 

b.     "No." - - -_ 

c:. -"North" of the    front the ^prevailing .-winds range from.-for t-v-to 
seventy Regress, and south "from one hundred fifty to one   hundred 

• about 7006 ft!"' .pr-eva-ilas; far-as I -.-know   only uptP- 

W«  Ug) H-. Wi Barrada3e. TJSNB.    No-answer        • ----    -   - 

a,  ^"No, only at night...'"     _,.  __,-- -"-_-__.._: 

. ..   b,.- "-No.'-'-- - .-;— '"."."-•; -       -. :. 

_ c-i-   -""North from" 270°;;. south: from 180°.."   7::- "'^i'     J" 

1St L!n J' ^fßf-^^s^m .aa .moderate- türbjuäeÄ^ radio intirf er-" 
--      encer.-:iigiitning-, .p.öor_j)isib;il-ity. »r-  -!-"----.:  ^-------J"--"^^ :     ® •     "._ 

a-, 

b. 

"Yes/': 

"Yes." 

<*S 

. ifv?( 
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1 
7,    jFpÄaif special phenomena, have ypu encountere.d'in flights.in:ihe area of the frönt? 

a. Is fhtt'e usually much lightning? - _ 
b. Have you ever encounteredhail?' — 
c. JF/räi are f//e prevailingKinds- at flight levels.north and south of tile front? 
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,c. J"North^ winds northeast;- söuth.>:jwinds sout^S^'"'_      _= .„.__ 

ÜV3AV*r&  ehristensen:    »I -have- s,een.Si..,.Elmo's are ät hightU'- 

-:--..=-^-^.jiYes\?f-"-~-TV-_--r-'r- "-- .-.-.------  -^.--.--   ---".-  _1_--:  -j
7-- 

-b-.    "Npi."! .   -        -  —. - _-/-_::  __    —___:__T__„ 

c-.    "North^ of front   winds, approximately~ horthe-ast; "south of   fror*, "_ 

-southwest i "• —        "._•_--- ••------.-_ 

1st Lt.. J.- -L-  Cunep:     "Rough with rain.» 

 a.    "Very little..r" 

b.     "No," "'_' '     __._ ______            

- -. c,    -"Northeast to southwest..."       -       __ ""_-_•   _ 

_lstLt. J.T.Dowlirig.-Jr-    %b-spebiäi phenomena."    _     _' l 

a «       \\sisj • 

•b.-    "No."    .    :       -      -.. " '"""'       ":      :     -:--;  

south..   Winds blow away from front-, 11 conaiu ;--_._      --. 

1st It.  si P.. Easley:-    No answer 

- a." »TShen front is  cö-nGentrated,  yes." 

b.  >No."    "- _ -   --    -   - ---.-_-----::-       :.----  - 

:             ,e.    *Spr.th M,  «« is from   the east, -southsfront _wihd^ 

from-the•-saubh.-"    ._ -— _ __^_^ .-..;- : ._ 

-' 

1stifc,-E.,H. %*.l*_fr 

a.-- "Usually no- lighthTrig^ 
-_-;_ 
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JOär special.phencmena have you encountered in flights is the area of the front? 
a. Is fliere-usually-muchlightning? 
b. Have you wer encountered hail?       _ 
c    What are. the prevailing winds at flight levels north and south of the front? 

7.     What special,phenomena hive you encountered in.flighisih foe area of the;frönt? 
a.    Is there usually, much lightning? -" "-'--'" 
ft.    Have you ever ehcounip-ed hail?: 
c.     What are the prevailing mnds at flight level's portli and south of thefrmtl 

,U 

t.- 

p.     "floy" ""-:" - -". ~r 

__ -— o.    "South-of frönt,, southeasterlyj north~-of   frönt, 

lit'Lt.". C, E... HalA:_No.ariswer-"-_Tii"L   "_"-""    _.:-.:_".-       .__.".""   ""    __._." 

\-       a.    "Usualijr.at night, f have never seen any in daytime.;-" 

E,    "Not in the equatorial front in the PacifL-Q,"    —   ---   - 

-c.~~ "South.offront",  söütheäät.;~noEth- ö£ -frpntj east,""    ."" 

Igt Et. W.J, "Hastier    »Wind.- shift usua-lLy.»      -------     v—   -. -- 

_    •    -a-v   •^NotVüsuaaiy.»-'._     _   .'    ~- ~ - --•—-.-    ' y- 

—      b«, -"Nov.-   Ther§-often, is-at .high altitudes,, however," 

-~;ec  -i'North-of' front, northerly;- south .of fröht^" "southerly:'""'~ ~~~~~  " 

•Lt^.C.jgM.-E. Healey, USNR":"   'Water   spouts    ar-e numerous   with    several" 
wind-changes-.."- 

•-•"-:_j/^a_-.f_;.--'<=NoT»"-- -""•"-• - --.----=" 

. """ -.bV~»Noi" ":.._"   . " "_--""'._ 

."._ ",§• .;,lWinds-.-prevatl from 180= both sides of front-,- although the winds 
in the front change direction "several times:.» 

_lst....Lt..i.R-,_--E>" Henderson;    "None.11 

a.'   ^Yes-."  -    •=---_ '"---' "r     .-_ 

•b,.   ."No-."     ~"r: ""   "    -.":. 

c. -"-EastV"- -':•""--•-.."-_------—-------  - —--- 

— Lf?-^ f-'^r^v ''On^hund^rstbMs^visually, there is-very Uttle- 
^htning visible xnthljayti-me, and i-hävenever"ehctunteid Sil 

_ _   "From -Panama    south, the prevailing- winds are from the"   hortn\    South 

of the equator the: winds are from the south-;" 

iar-t Lt>  Jfi Ri"Irwin;    No answer  " ' Tt 

a.    -"In black areas, yes.'"' "-"- ___ _~    ... 

.--.  :—.b:-..     "NO." - —-"      ,. 7 

c.     No "answer 

1st Lt, "E. :E;. Kokeji.:\i;irEightri±ng' - ship has bee:n struck." 

a. "Yes."  _._ :   _ -- 

b. "No." - — . . 

c. "East." 

1st—Lt.-J.- G. Kline.:.    "Bad. weather."1        . 

a-*—"No."- ""_"."_     "'-" ---v.-—-.-----'-"   ------ 

b. "No." " - 

c. "South-and southwest.-11 -_ .__-_.       __ 

1st Lt. V. Wv Lange.:"Extremely strong winds, ^l-ch-var-y^ raptdly in--di- 
rection, and velocity. Dead calm areas a-l-e fi-equentcLy encountered 
along with the above within the space, of a fewminutes. Severe tur- 
bulence sometimes occurs while flying in the clear, and comparative 

-smoothness exists in the clouds at low altitudes, though the reverse 
is-ord-inarily true." 

a.    "No«.    1 have    seen comparatively-  little of it    in build-ups    of 
local storais." " 

b.   "Nor."  :  -- — --- 

•B- "South .Gf the frönt the-winds at 5000 ft., are 190^ 15; knots| 
lO-jOoe-ft-.:, 100°- at 10 knots , ^North- of the frpnt the winds-at 5.000' 
ft', are ?&>• at. " 12 knots.;aO,,00ö ft.,," 70° to 100° at 10 to 15:Joipts^J1 
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fF7iö* special phenomena have yöti encountered in flight's in ike area of the frönt? 
a-   Is there usually, muchjightnmg? _    • 
b..   Have you ever encountered'hail? 
c.    Whät;ure4heprmqjHvg.p:iMs-'^ßiihtli^eli north and south of the front? 

Ist. Lt.* ;ki. Wv luce; . ''Even   at- low-   altitudes,.   10Q0 to- 20ÖÖ ft., extreme^ 
turbulence-may toe.-encgüntered.»   :. 

•a-.,    »No.-.    At -night, it 'Bait toe seen. irtjriciriK.yr~pf front ^M: 

7F.    "Nb hail except once at 13,000 ft. over Guatemala Gity.»' 

-_^ c... "Winds -below It0 N. and '5°':N'. are -generally southerly-at. low.~lev= 
els.,. 0 to 2000 ft. North of T N. winds are quite variable. At 
higher levels 1-6Ödegree shifts öf winds are often encountered and 
sometimes a s-much ;a s 30 knots".'" 

1st Lt. :H:. B. McMulloh: »The most significant special phenomena of the 
front consist of terrific up and down drafts in-the absence of tur- 
bulence.- .Also., there-is rain in such amounts as to be called solid 
water. In addition there is.the usual sheet lightning and vertical 
stuff.» "--  " _. 

a.   :"Usually just a moderate^ amount..." . \     ------- 

b.-s. -"-Yes,- but.^1 was. higher-than; I should have-b:een--in the" frontT" 

c._  No answer ; 

1st Lt.^G;. L. Newkirk-i.   Jlo-answer 

a=    »No.»    - 

.  ."."    b.     »No-.»-..-—-    -     -:::: '- 

.c...    "None." 

1st -Lt. .Q-.- F, Piker:    »None <"   " 

- '—-ä—:»Nb.»- —.."_".-"-; - -__ :..--•• 

b>   -".No,." -_ 

c,    »From the.- Isö.uth,,.south -of -the front and frcmythe-north, -north of 
the frönt."'     " - -       > 
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7.    What special phenomena have you encountered in flights in the area of the front? 
a-.    Is .there usually much lightning? 
ft-.    Hau? you eu«- encountered ImilT 
c.     What are the prevailing xoinds at flight levels north and south of the front? 

1st. Lt. T- L. .Ruddy:.   No answer 

-:.-.. a*.   »No, .not i-n the •daytime? at night you-see seme lightning." 

b. »Yes.» .      _-- „,..--, „    -,--. 

c. »Npith of the    front the wind is from the-~ northeast.    South, of 
the front the wind is  from the soüt rarest.»     - .   _   _" 

1st Lt, H. C. Sachs« "South of the front, the winds are • predominantly 
from the south; north of the frönt they are from the north. Both 
winds seem to increase .in.intensity-as they near the:-frönt. Within- 
the frontal area, an älmostcalm conditions have been noted,regard- 
less of the winds to the north and south. This: is not. always. true>; 
-but- has been noted on several occasions. Change-is the...only con-- 

- :stant thing, .about the-jfront."/—-r^_ , _^-^ r—--- --    --- 

a. »Lightninghas bsen noted-on very-few occasions.,    itlls ..usually 
seen^atjnight.;" -. -..-_- ._---._ '-.-.   "-.":. 

b. "I have never encounteMd" hali-."- _ - 

c,     "Winds are from the    north to the north;  from ths  south   to. the 
,   south."       _ . _---- '   -   --   ^ 

1st Lt.  T. V.  Sawyer;     »None, with the exception--of shifting winds;," 

~a-.    »No-i-^-      - '_:"-—- 

Urn-        "HO." 

e.    "North of front - northeasterly. South.:of__front - southeaster- 

1st Lt., H-. R. -S.chlesinger-:-»0ne night near Panama .on the .Caribbean -side^ 
-  we^enco-untered' ""Stv Elmo-'s fire; twice-i-n five -minutas:^ Each j • case 

~r' läitM- äbö"ut~IO tb"l5 seconds;.   T dbh-,"t^-khbw-whetjerrW-pas-sed^över" 
-1"    a- small   front, or hot..   Several- -large cumulonimbus-   clouds were .in 

-:- the vicinity and lightning was moderate in the area,,    Qhl-jt.a.b,out 15 
n±nütesllo.£i-ns:ti^nt3-.ä't diffeT§nt   tlme;s. during- the .firp "hour a- 
way from Panama viss necessary.    No damäget to-trba. .alr_plane issultedv 
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7.    &* ZiadpkMmum have you encountered'in flightsin the area of the, front? 

a. Is there usually much lightning? 
b. Have you ever encountered hail? --.-_ A**« 
1     fR* «* tt* *wft* Winds at flight levels mm and south of the from? iliJ 

7.    JPfotf special phenomena have you encountered in flights in the area of-the front? 
a.    Js there usually much lightning? v 

6;    Nave you ever encountered hail? 
ci     What are the prevailing vAnds at flight levels, north and south ofihe.front? 

Other   airpl^s on   the BU course ä few mdles-äwy encountered ho 

Idghtnirig -ä-rxf-no- clouds.;" 

•a-.-.. ~ '-'.No.,, very little. .^g-htni-ng, " 

-—   b-.   ^m-.n-''       '"-    -""'"   "-"   --;~'"     -     - ;—-_—_L_- 

-c     -''Usually from the north ör northeasterly directiöh,.qh both sides 
of the frort.    The north- side may be variable and unreliable forra;ny 

_    period :of time..!' 

1st Lt.- .J-*."-S.. Shäitonj Jr.:    "Strong updrafts   with great turbulence dur- 
ing rain."        . — •: —  :"~   ------     - ~-~' '        — 

ä7~ "NO,.."  7 _ 1"-__ -   -i     ----- 

-b.    »No.» _.-  "-""---". r 

Ci    No answer 

1st lt. f.- flvr Sma-HV   No answer 

    a.    "In. daytime the-re is seldom -much   lightning.    At night sometimes 
-- -   - there is    .quite a bit of- lightning, however, I have had   littls ex^ 

perience. at night.." -   ~~- -.'" 

b. "I have-encountered hail|.-highest    altitude I have flown through 
is L2.^03Jt>       " -"       ~'"~-\_~ 

c. "South of front/usually   between 40° to 80° at approximately 10 
-   knots at 8000 ft.    North of front, around-200°--at S0CLQ ft.» 

-1st It. H, B. Stone:    »Lightning-., sudden   wind, shifts,-sudden temperature 
drop;,» _   __. _     ~~. ;j 

a.    »"Moderate." ---:-"- =_  .       / ------ 

-b>   -»Nonev"-;   _--_-_   -'-       --  '_-__ ' —- r_.-  .=.-_-. ., -.-._~-  

c'i   -»North of    front, average; wihJ   northeast,   to north.=-South    o"f 
frönt, average wind southwest t.o south."    .   -. ~ ----- 

Cj~giS 

^^vf. 

1stilt.. Ki £i Sumnich't:    'iPäculiar   winds hi-fts-,. occasional    extreme   wind 
."_    velocity, two- "twisters" or small water    spouts-from'8G0 ^Toot clouds' 

to water-." 

a. "No,. ver,v -rare.» 

b. "On one occasion.» 

c. "North of the frönt-, north-northeast, 10 to 15 knots; south o.f 
the front, south-southeast, 10.-to 15 knots. These winds areat low- 
er ä-ltitudesy"     __"_,—;-- -.f-r/T        j """      ...77! -~^~"—    ": 

1st Lt. S. K. Thompson:-   "I have    encountered   inversions, ho front, head' 
""--"   wind's, "tail   winds, cross   winds,  high over cast-,-.low overcast,,, .haze;, 

big    frontsj little.-fronts, split- -fronts, D3ghthing:,    rain,    etc." 

a..    "Yes,  a moderate- amount."   - .- - ---."-- 

b.    "No." ---=- _—-- - 

"-nj 

c. ;"Winds around 8000 ft." are oat" of the-north-nörtheäst to north- 
east. 3own below 1000 ft. around the equator and below the, wind is 
-out of the southwest." 

1st It, D. JE? Wh-ittenberg: " "None unless it might-be flyin-g-throuigb-heavy 
rain for-two-to four hours.» ... __      . 

:  _;§.. JlNOi.» - -   - - - _ 

b, »No.» 

c. »North .of the. front. - northeast; south-of the front - southwest:.." 

vis-t-Et; '3-. n Wilcö'xson,  Jr.:.   »St. Elmo's fire on props.» 

a..    "Not usua 

b^ \»ÖccasiönaÄy very light, hail.» 

G-.    No answer 

 im 
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7.    TPVicif Special phenomena have you encountered inflight?, in the area of the front? 

a.    Is •there usually much lightning? 
hi    Wave you ever encountered, hail? 
c.     What are the prevailing -winds at flight levels north and south of the front:? 

7.    What special,phenomena have you encountered in flights in the area of the front? 
a. Is, there usually mich lightning? 
b. Have you,ever encountered hail? 

c. What are the-prevailing-winds at flight levels north and south of the front? 

2rJa-.-I.t-i I. -A-. A-iläifa-:    '»None-.other than St. :Elmo''s fire  (once),.'! 

a>     "Sometimes--,  usually- .hot visible, during, daytime^" 

b:._. """No." 

•cv    »South, of 'TEferit"- southeast.'•   :Nörth. .of. front ?• north to    north- 
east." 

~2Mr"Lt. F. _;B.. Alien:     »None.» ."."___ - 

a.     "No,  but occasionally there, is seme.".   

".-.,. .b..;''»Nö...»      -;' . -_-_•_ - -. 

c,. »Qn surface south of front, southeast; north of frönt, north- 
east* At altitude north of front,, north-northwestj south of front, 
east-northeast."..   

2nd Lt.-. 1;-r- Mv Asbury-:     » None s"   

a.    ""Älyräys^aojfe-.'" — -  ._._-_ 

b,.   -»No..:» - • -   _;__ - 

c,    "Don't knowvi'i-—.--_—          

2nd It. W-. Mv Baldridgej„ "Conditions    are only what is    to be expected.» 

a.    »Yesv»   

b..    »No.»            ; ; -.   ._ ~"".";"" 

—_     c    »North,  north to east.    South,, -ea:    to south."   .        _ 

;2"ncV "Et. Ssr.Gr1*. Be'arst:-- "Ncr-.-säsirar, -...;. ;L
:
: -=—----       — —-• -—--—;— 

•^:.     a-.- »No.».-;" -    ---—"""."--   " ^    -    -- 

""        b.    »-No.»'    . -_ -----     .    -'-"-- • -.- - -•-."-_- 

;J^v*^ 

p^^f 

c.    »Surface winds tö south average 180°.    Surface winds to north =o-f' 
front ä-vefäge '27QP.IL .  _  - 

2nd Lt.. Di B. -Binder:    »Extreme   turbulence.,  lightning, and heavy   rai-n>» 

a.    »Yes." 

bi,    »No.» -_   . _       _      

c.- No answer 

2nd Lt.. K.  J.  Bogert:    »Heavy rain - heavy turbulence..."' ." 1...   - \T__..- 

a..—»No:.:»--     .-.._"    ""......."   ._• 

b.     »No.» 

a,    »Surface-winds south   average 180°.; surface winds north of front 
average 270°.» 

2nd'Lt.  R. J.  Cherkauer:    "A great deal of static electricity- sometimes.» 

a. »No, the lightning is sSight.» 

b. »No.» __- -       .__ 

-'   c".    "South of   -frontj-south to southeast.    North of   front.,-.north to 
northwest." 

2nd Lt.  G:. M. Dann:     »St. Elmo's fire,.» 

a-.    "Yes."     - 

b.     »Yes.» _  " • - -  - 

 c_. No answer .     __"_    -^.~~ "."_.    ."''-'-""-.' ~~! _l./.—""...        _ 

2nd Lt. R. L- Earning:    »Very heavy .rai-njgjgSg   and ..extremely- .low visi- 
bility.» -. - .---:--.-. ._-:.-= 

a.     "Only-light t'L 
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ai special phenomena have yöu encovniefedmflighis•intlie area of the front? 
a. is t/iere~usually much, lightning? 
b. Have you ever encountered luiil? 
c. What are the prevailing winds at.flight levels north and south of the fronii? 

What specialphenomenahaveyou encountered in flights in the area of the front? 
a. Is there Usually Much lightning? 
b. Have you ever encountered hail? 
c. What are the prevailing winds ai flight levels north and south of the front? 

1 

b..    "Yes,  once-.;   {Veiy small sise,)." 

c.-    "AwiM shift    is' usually ~  encountered with the   passing' of the 
.fro-nt.»'    -     ' " 

2nd-Lt. D. S, Gurmän:    "None   except    -for severe   vertical    currents    at 
times." 

a. "No." 

b. "No." 

C-s    "Opposite in direction." ...-.-- —        _-.: 

2nd it-.. R. Av Klussendorfö    -"As a rule there seems t,ö be no-special phe- 
nomena--.    There    are areas of very distinct   wind shifts, with local 
cloud   formations- approaching   the water.    The turbulence    in these 
areas will be greater than elsewhere, but hardly sufficient to war- 

_-.r.ant  circumnavigating them." 

a-.-—!!The~a-rea;s of lightning    seeurto 'be very wide spread.    I recall 
only one or two occasions during    which we flew through lightning."- 

"b.    "Not in the" front,^ We ..seldom- fly_ very high through the front.," 

c. "South    of the    front    generally   southeasterly,    North    of the 
_    front generally, northeasterly.    At_ high   .altitudes the   -prevailing 

wiiids are. generally northerly to northeasterly.» 

2nd Lt.  J. H.  Lindenrnuth:    "Towering cumulus, overcast..." 

•-      a."   "No." —.--- > 

b.    "No."- ~ . - --- 

     -c- "South    of the    front 1SQ°?    surfp.ee; north   of the  front 270° 
surfa-ce.    Above the clouds east to northeast." " _  _ "  ' 

2nd Lt. A„—E.  Iühdberg:.    "Extreme turbulence.»" 

a"."   "At night much lightning- can be sein.." 

mm 
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•a.    !'No.;". 

c*.    No answer 

2nd Lt. A. M. Mäsön:    "None.j" " —   

a, "No." - 

b, "No." 

c, No answer "J   --~—       ~~ 

2-nd .£t-._J*^ü* Meeks;:.. "Extreme-turbulence. "^^^^^ ^  

a-    "At night there    appears to be an abundance cf sheet lightning-."- 

b. "No." -"• --  • -_...... 

c. "South   Of the front   the winds blow toward   the land-..   North cf 
the front the winds are seaward," __ . - 

2nd Et. R/M.TÖ-chbsrgers    "None."- 

ä,    "No-,"- 

b-c_   "Yes,  one  flight..."          v j 

c.     "North - northeast.    South - southwest." 

2nd Lt. J. E. Rinks: _"Lightning,  rain, and turbulence." 

a.    "Night, usually more or easier to detect." ^ - 

;b.._.-^N0.:"- .   r 

c.    -Northerly swihging;;to southeast coming from..north to south."" ^ 

2nd Lt.  P. W. Scott:.   No answer -----        - 

. a,    "No," " -"- 
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JPWatf special phenomena have you encountered m flight's in the area of the front? 
&    Is there usually muchAigtttmng? 
(b.    Hfave jyöii eve?' encounteredhdit? 
c     What are the prevailing ivirids at flight-levels•north and'south of the front? 

SSS' 

What special phenomena have you.encountered in flights in ike area qfthe front? 
a. J[s there usuallymuck lightning?   """" 
b. 'J&ave-yOU -eve?' encountered hail? 
c. .   What are the prevailing winds--at flight levels, north and south qfihe front? 

bi. . No answer     - _-__ -—;-   ."--_- 

c.    ;No answer .------ 

2nd Lt. ö.,rr: Sheen';"  'told at sides, -heavy and pough: in middle..» 

a.   ;»No.»     - 

-b. -  »No.» . 

— c.;    »South of front 180°,  north of front 2?p0.'» 

2nd Lt. P, H. Smith.:.    »High.winds and complete.change öf direction-...» 

_    —.St..   »No.,  just around- large th under heads.» 

- :bi_;   »No.» - 

fror±,!"irthÖaSter1^ 'n0rt:h:of the  front- Soutffiasterly    south cf the 

2nd Lt.. W-,- G. Ipuchton,. Jr.-s. .- No answer. - -  :.— ------ 

a.     »Usually-nöt-.-» "-.--__! 

"b.     »Yes.'UT            —   -            :--    .       . _"__".""     "'"'.'" 

c    »Northeasterly   north of _ front. southMstsrly    south of front J 

2nd.Lt..-H, D~. Mncenb-;.    »None,» „„ 

a... rüNot usually.» 

b.     »No.» -  ----- 

_.....JK     ''l^oVTor^roht^^orthea^t, - -South,of-^ront ^löüHT^r-.'     : ....-. 

2nd Lt, '•./. B>Vfe-ia±ng:    No answer     - 

a.     nNOc.,i _ 

c:. "North- of the front at low. altitudes.i. north to- riortheastj high 
altitudes.- sqjth to southeast. ;South of the front at low (altitudes., 
southeasterly,j high -altitudes.''pastejcly.1'-    ..'„.- 

2nd "Lt j W. -R. Williams::    »None-.» -_~ ^-- 

a. "No." 

b. »No.» 

Co    No answer   

2nd-Lt. -L.  C. Wrights    No änswe? 

a. »Yes.» ___._- 

-b..-  "Ho-."" - 

""     c.    »North    of front lands are generally northeast. . South    of front 
generally southwest.» 

GOTO Le Me Sympson: »No special phenomena have .been encountered .except 
for occasional abrupt "changes in cloud conditions anj. turbulence 
over-periods as short as four hours.' -   .._- 

.a.    »Little lightning has been encountered.» 

b. "I have never encountered hail." 

c      »North^of the frönt    and above 25GO ft., windB    from 345J ^^ 
l^faS uiualiy- encountered. . Below 25CO ft.Jthey- are _ light ani 
variable as a general, rule." ._ ._     

,•Jg..,. 
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6'.    /&• there any •relationship, between the width •oft/ieß'ont ana its -intensity £ 
8.    Is there any relationship, between 'the width, of the front and its- intensity* 

Col-. R. M.  Bristol:-    "=No.ne observed." 

Qöii E.. -MiVlXi.y.%    "'I"have    not noticed'~ sueh a    cähStion-j contrariwise it 
has been erratic it" 

'Col. P. B. Griffith:    "'I believe    sp =   -The wider    it. is the   worse it has 
•~ beeil,  is- my .experi-ehcev1'     " --   __ 

. Gc-1. J, E., Roberts:-:- "1-am - inclined: t'o-bc-^asve -that it Is more: intense 
when the front is narrowed down in width.    Doubtful," 

Lt. Col..-J.i G. O'Brien:    "Not in every condition.» 

Lt. Col. Ai F. Tucker:     "Not for-sure." 

BSyJ-. U. Ws -Bailey:    "There is. no    dependable relationship,  however,    when 
the  frönt is wide it is usually less violent." 

Ma j. .A... H.: Carver,. Jr..;, _ "If the front is w>ide and. deep j then, there is 
usually greater -intensity. At ilines there is complete lack of any 
indication of a front:, However, this is rare. The front can last^ 
or has lasted,anywhere from half an. hour to five hours flying time." 

4-^ Cramer:    »yes..   During summer months vhen the-f^onf^ 
•ne-l-ftoensi-H-y was- greater.'"" 

wrra  -M$~. 

Lt. -jCmdr.E. K. Henderson, USNR:     "I believe not." 

Maj. J, A. Irwin:- -"I believe that the more intense the front the -narrow- 
er the band of weather." .__..._. "" .   - 

- Maj-;-:Bv"Lr. Roberts:" "There   Is no set    rule.    At 'times    the  frort  can be 
four degrees wide and intense-all the, way." 

Maj'i  Fi A. Sanders:    "I. feel   that width   is nothing more    than continued 
severe turbulence and heavy rain," 

•Ma-3-. 0.- G. Stephens:    L'-The front is usually   more intense as it narrows." 

Capt. «L. W.. .Ada-ir:.   4None." 

.- -L, -H, Agard- -»ft- -seems" that If the- f*ont li 
a wider band." more intense it  covers 

ipW W..  p,  Bond:    "When it is -wide, it is-usually^ntense- in. tt 

Capt. -R. M. Brown:    »L narrow front- -seems to be 
he center..»_ 

tore intense, for- a .short 

time than a wide front and is definitely-more turbulent." - 

.Capt» L.L-Wrfc_ .CuriAngham:.    "flat.äs -arule = it varies the year ä-rq.und." 

Lt. H-. Dic-kers.cn-,.ÜSNR':     "Not   noticeable.»; - -_  

Capt. -j;. Hi EichlerTr   »No.$ dene apparent.."- -   - " -"-".' 

Capt.- -&i. -Vi Eld:    »Direct felation.-'" ' 

.Gffpt,. Q>_P. Felice: "i cannot definitely say there; \-s--any re-latioris'hip- 
. 'between the.width of the front .arid the intensity;—.Often times three- 

hours of instrument's may bs encountered on a. flight at one time' 
•without much turbulence •whatsoever, oh other ücuäsloiia there ää-y.'be 
quite a bit of turbulence. However,, I would say that the. most'in- 
tensity seemed to be in isolated spots,_and hot id-widths.. Several 
planes-, have-flown thru fchö front at äpprpodmately "the same time,, 
just a few minutes; apart, on slightly different courses:, "and have 
encountered-great differences of weather T one meeting: with extreme 
tur.bule-nce_ and the others -with_ only light rain or-moderate turbu- 
lence." - ._"...•.      ------      - __   _-->. 

Gapt*  Q. E... Glassmeyer,  Jr. 
. the.inte nsity." - - ~ 

!No relationship of front between width and" 

Cäpt.. W, R. Hansens    "If" it is wide it is. generally quite thick."___ 

Capt. J. M. -Huffman, Jr.:    "Yes-.-" _•      : ,.      ,_        ".";..__..._- 

-Captr—W.-H--Hunt-:- -^Tes, the wider "the  front    the   greater the- intensity." 

Capt - W    R " Knight:    »If the-front is-wide, the- intensity is usually more. 
-:   -.'intense.. xlf~ narrow, the    build-ups can be   tapped jr   avoided^. „--It- 

varies-directly, as a rule." .....'- 

rw    <?   v    Mast•    r"For the most    mrt I should say that the intensity of 
P""the'    front WrlS    inversely-with    its horizontal    depth or    width," 

.Capt.; G... A. Nee 1:     "No."- .    __ ~       ^.^ 

•6si6."-TY T:.. .Ott:'   »Generally speakings I find the fully developed and in- 
.":. _,-&nafcJ&ajnt.ÄPyering_ a. smaller area inj^jth--,"     _        

Capt. R-i W. Scheller:    »I have not noticed such a condition.» 

LtTTrj^ScbttVoSNR:-  "When the    front-is wide-, there    i, usually   more 
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rain but turbulence is never severe..' 
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#.    /* /-/««/re .'«Ji?/ ve/utions/iipbetxceen Me width of the front audits intensity:? 
Is there any "elntidn-glup bchvecn the width of the front and its intensity? 

Cäpt. m, W. Williams-:'    »I would   .not say   that there   is: my   pereeptibiLe 
-   -difference   -when the front is, wide and when it is narrow    in   interim 

-   si  

,.Et.. CJg^Si Wj jBaEPadääs^ TJSNR:--   "Yes-^ mörei intense: th^;. broader,."' 

1st Lt. B. L.-Bergssenr    "No." 

1st -Lt..= W. E.. Ghristensen:    "flo."    -\.      . -._,__"_" 

1st. Et. -J:„ E. Cuneo,:    »I do not think so." 

1st Lt. J. T. DoWling, Jr.: ""»Feasibly   -a slight/.increase in "intensity 
but hot  conclusively so." -     

1st Lt. S. P.. Easley:    "Not particularly." 

1st Lt.""-!!. H. Gibb, jr.;-    "No." " -     . 

1st. Lt... C* E. Hall;   "No,  it is just as intense at the -edge as the center, 
•"'""  'sometimes more-turbulent;-» 

1st Lt, W-. J, Hastie-:    »Not necessarily." 

£t.   (jg) T«-E. Healey-,-BSNR:     "No.    It is more or less-general." 

nt    in -the- lst Lt.. R. "E. Henders.on:.    "I believe    it is    much more   turbule 
-    center." -.~ ~     " 

1st Lt.  F. W,  Holer?    "Yes.    The \ri.der the. front the  more intense it is.". 

1st Et. J.- R. Irwin=: T 'tYe.s..." ... .   —: 

"1"?*. Sir-,?• E. Koken;-  "Depending., upon .dgud^formatioh and tyne - general- 
ly yes." - 

lsi':Lt.. J i_0._Kline:    »Ye s.» 

Lt. V. W. Lange.: - i'M-y im, 
the lesser the intensity. 

1st Lt. V. W. Lange.:-. i'My impression—has ^been""tha-t^^ the wider "the" front. 
intensitv.«_----- - 

1st Lt. H.  B. McMuIlon:    "Yes/ The .wider    it i- 
^    -. t_en% .ib., is-«". ^^  :,    .   . _.~.i_^- _. 

is tiie. higher   and more in- 

ls.t It. G. -L. :Ne^irkr r»As the width .of -the front'increases th=r rai=h äfi 
turbulence usually increase.» -- — 
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1st Lt.- &„; F..." Piker\    "Therei .äidffivt seem.to be...» 

-1st- its :H» •.&,-.Sachs:.   "No dependable-   •relationship-between Width and'- inv=  " 
"_ . tensityP' j.     ..     -     !.-_ . • .   - - _" -_ 

:ist- Lt.: T-."V... "Sawyer:    "Nor»-»'«' 

1st LtV'H-. R? Schle.sing3r"r   "In soms^ c.as.ea-a. narrow  -frönt cän .be:JtörsS__ 
than a- wider frönt, but no-rain or light rain would .exist.    A wider 
front could have less turbulence, but- more rain .and. scrie lightning." 

lSt~it. J- &> Shelton, '•>»-?:  "Wider, less severe." 

-1st. Iti-Ti B-. Saal], 8    »If the    front is wide it may be weak   and broken. 
"---    If it- is narrow,  sometimes    it is strong and sonetiöes   very weak. 

-1st Lt. H. B. Stoned »Gsherallyvwhenpartially dissipatäd-the; width- is 
..--"- .' much greater, the intensity-.(turbulence) is less.,»  ~ 

1st" Lt-6 *-  G-.~Sümnichtt    »I believe not." r 

1st Lt. S, K. Thompson:    "It seems that the wider -the front the  fese in-; 
 tense,   it will   be.,, oh   the .average.,    The opposite   also-   appHss.- 

1st Lt. D. E. Wittenberg:    »Yes=.   The: front is: more-intense in activity 
when it is not very wide•.?}     .   ..-." — ; -: _---/ -"- -_- 

1st Lt. J'.y, Wilcoxson, Jr.:    »Not usually.,» - ._""'..- 

2nd- Lt-. I-. A. Äilarä:- ""No.» _"""".'" 

2nd.Lt^iC.-aTAliens^»Genesally, stronger with width.»-- 

2nd Lt, L. M. Asburyi    "Yesv" 

2hd.Lt. W-.-M. Bäldridge:     «The wider -the *®aker/' 

2nd Lt.  C. G. Bsards    "None."; 

'2hdLt. D, H. Binder]7 ""Yes.JL — 

^Sid |t>Tfe. %;Bogeft:—»Nbar** -.— -- — _ --~   ^T— 

-""7    """--,-     , ~ ~~   -    ,.f v,svB found that the' most- intense -fronts"-are- -2nd. Lt. R. J. Cherkauer ?    '-I have rouna ^u u...   . , —  .   
-not vapy-Tids-»11  -—.  __"--"" -   -- — " 

^id &~ G. M. W» .--*- Ji^^ the. wider it is^the- stronger it is," 

— 
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#.    /-.y ///ere on// relationship 
n ,   .;M nf Hi" front audits, intensity betivee.n- the xaat/i oj ut* ,/>n» 

g„    What is usually flic state of the sea in. the area oftt/icfroiftt 

2nd St.- R, L, Fleming.   "The-Wr the. frönt the more inte*Be it Scopes, 
. .'. "    Tur-b.uüeraje -being- more pr.öini=nent. along-, the outer eages. 

and-Lt, D, S.. Wurman.:,    »i ~feve ; found thosö    ^s^fss^m   ^ 
"-"- ' greater vertical .development have- greatest intensity--.- 

2nd Et, X, A, Klussendörf,    »It^seems that the    wider the ^ont^g    the 
':        more-   intense" St   -is-, except   t-hat-there^..ar;e often   small areas    of 

strongturbulence in -narrow- fronts." 

-;2nd Lt. A.. P. Lundberg:    »The-^ider .the- .f^öritTt-he more- tntensev»--—   - --- 

2nd Lt; J'-i-O. Meeks-r    "Yes.1''' 

2nd.It*- R; -M-.--Rich.bergar:     »Less intense-when the- f-roiit is  narrow." 

2rfl Lt.  J. E. Rinks:     "No." ""   .. _""""-"_;.:f-_""--"" 

2nd Lt-. .G.4_Ei.._SMenj    »Yes.,, the wider it[is the more .intense." 

2nd, Lt. P. H. Smith:     "No, I believe    only the movement  of the-   fronb-^it^- 
- self will increase the intensity." 

..2.rid Lt. H-..--D-. Vincent-:-    "Yes,  the wider it is-, the less turbulent  it is." 

2nd Lt. W. B; Walling;    »No.» _. ~'~_ 

.. 2nd LW.W./R. W-iliiamaf   "No."   .   ' _ __ " -. -• ---:"" 

2nd Lt. L.  Gc Wright:    "Generally more-iritense^with width." 

CWO L.^M.v.Sympso.h: "Definitely. The more-intense the activity,. the-more 
narrow the front .\ Intense activity is usually indicative of zero or 
very low- ceilings through the active area and is also indicative of 
severe turbulence."' 
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Gol-s R:. M-. Bristol:    "Moderate:.-" 

Col*. E.i M. Day:    »From p'ajjii to- -Sight seas-i» :- ------ 

Gel. F* B, Griffith::    "Choppy^    although around   the Cocos Island's-   -Where 
the front seems-   to hang- all the- tlme.j. I have .seen; waves    that indi- 
cated a- wind of at    least 1-8- knots on the  surf ace-.. " We. föünd    around " 
•the Ga-lä-pägös that the winds    most of the time were about-20 knotsr.."" 

Col, Jv-Ei: Roberts.:    "Rough 't_@ heavy seas:«." 

Lt.  Gol.  J. G.-0:'"Brien:    "Calm to light.."' " 

Lt. Col.  A. F. Tucker:.   »Most of my flights    are at .night so:   1 would not 
know.o." .-=... • 

Maj- B.W.. Bailey:    "Rough." - - 

Maj. A. Hi  Carver,  Jr.:    "The    seals    usually   exceptionally   roughs the- 
winds-causing-tremendousnwavrcB-v"- -           _"-       

Maj.  C. M... Cramer:    "Rough." -   _- -—    -"  -_. 

Lt. Cmdr, R.-K. Henderson, USNRt    »In the   middle and   north side    of the- 
frontal area, calm   sea with Tight and" variable winds." 

Maj.  J.. A.  Irwin:    "Rough seas,-occasionally heavy.»' j—-      --—.-"—. 

Maj.  D.  L. Roberts:     "Moderately rough.»    - 

Maj-, K-r Ei --Sanders:    »Usually   "running   high—and  -rough- in Tb^-rfr-ohtal. 

area,.:"   -. - ._ 

'Maj.  0. G, Stephens:    »Calm to slight.»'. _   .:------. 

Capt.  j. W. Adair:    »Moderate to rough.»       "._._. 

JJapt.  L. H. Agard:    "Rough."    . :     :.  _____ .". 

" Cffpt-. W* F/"Bohd: -•»The--sea--is- .usuaUyjr.ery _ rough depending  __on the iiiT. 
""""""-tensity "of the- front."- ; ~;~ S. — ""_;_  -_ 

Cäpt.  L. W.   Cunningham:    "Very rough- with- nigh- -gurfaceT^inds*». 

Lt. H..Dickerson, USNR^   "»usually calm,". 
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S,    Whatis 'usually the state of the sea in the area-of the front! ,9.    jf/ifl/ /'A- usually the state ofihe sea in the area qf-the fronfl 

.4- 

Gäpt, J.. Hv Eichlarr   -"/Gairä.or confused,"    _ ___ ______ - _ -  .  - 

.Capt..- 5:. .Vir-EidT ~"»Calni-töjii^eF^t.eVL-    __-"    _ ^_— -—-^ J--    .:J-V._~~ 

Capt.-GV'E.  Felice-;    »Men: flying-   in the front-   we:ihav.e. had ve*yL- 1-it-tle 
opportunity-t-Q. see thaseaj.;. .however., when that was    possible;, within 

- ."the-.moat   turbulent areas the sea was- .rough with shiftingwinds, and 
other times just moderately--s p.,:."_      „_:_   —  '--._     _-. 

GäpfeivF.: ET Glassiiieyer_, -jr..:.    »The state, of sea tend?    to be dependent, oh: 
. the degree,   of. -cümülöniröbus-   development.,, and   varies.- from-   complete; 

-:   : calni to- high.sea-."; .„___:„ :. ..i ^      _. - 

uapt. W:. II» Hansen:    "Very rough." 

Capt. J. M. Huffman,  Jr.:    "Rough." ' 

C.apt. W. H, Hunts    »Rough.:» 

Gapfcc. "W- R= KhJ-g-ht-j^ "Sea- becomes- -rougher on edges of frönt, butis calm 
and glassy- in center just before the wind shift occurs." 

Capt. S.---E-. Nastr »Within the front itself theisea is usually calm, but 
"fishtailirig1', intermittent winds of low velocity .are sometimes en- 
countered;.;"— " .--' 

Capt. C. A. Neelt. _»S,önfetim3:s the sea is calm fpr = 30:toßb .miles^before 
-reaching -the.-area- of -the frontr, then, the sea- is- choppy under the 
front," ------- -^ 

..Gapt. T. T.. Otts    »Moderately disturbed." .    -: - 

. Gapt. R. YTi. Scheller.:_ ."Rough and heavy." ~   """_ 

Lt, I. J, Scott, USSR-:    "light   to moderate, surface  -wind seldom exc°'="'° 
- 18 knots.i» 

Capt. E.  Li  Stevens-:     "Rough,"   -        w y ._..-__- 

Capt. M. W, Williams:.    »The sea is usually   moderate in that    area of tha 
front with Snywhsre: fromä\fiftesh.-to a thirty knot -wind on the -sir- 

_face," _. _ " -""   '-      

XW-CJg). -H-. W. Barradale, ÜSNR:    »Moderate.-» 

1st Lt; B.  L. Bergesen;    »Whitecaps dependent -uponwind: velööityV" 

1st Lt... W-.. E. Chr.istens.enT    "Choppyy" ...';: 

1-st Lt-. J. L. Cuneö:    "Little rough,''' - -     ------ .. 

1st Lts- J.. T- Dowlingj .Jr.:    »Very turbulent j»    - 

1st Lfe. S. P. Easleys   .'IModerat-e. to- rough," 

Ist--Lt. E.. E. -Glbb, "Jr.:~""i have no idea." 

1st Lt.. G'. E. Hall:     »Very choppy, I have encountered winds ät 32 knots."" 

1st Lt. Wi. .J*. Hästie:     »Rough.;» -.._ -—"'"   

Lt.   (jg) T. L. Healey, USNR:    »Very rough." 

1st  Lt. R. E. Hendersonj    »Usuallyjchoppy.» - 

"1st Lt. F=I. Holer:    "It is usually pretty.choppy:» 

 _-._ _   ._--i._ 1st "Et -.- Jv -RT—irwiiit. ir'Calm.! 

1st Lt. E. E. -Koken;:., »Instrument conditions prevent visual contact gen- 
erally, roughs," . _   . - . 

1st Lt.  J.  Cv. Klines    »Rough.« 

1st Lt. V.l. Lange: »Very rough on both sides and quite often calm in 
the center, but sometimes rough throughout," 

-i.a±. TX » -":w--fji^fl-i rtpör^ath hivh cuiudlus" domes ahdr ih~the vicinity of 
the front,- the sea is very rough. Moderate- equatorial -front- usu- 
ally a variable sea." -._ 

Ist-Lt. H.-B. McMullons "There is generally an undercast, hence.,, you 
can.«t-see the oceans" 

Ist-Lt. G, L.  Newkirks - »Moderately rough and choppy," 

1st Lt. G. F.  Piker:-  "Rough."   .    _ 

lst-JLt,_T.,. L,. Ruddys    ''Usual^i^her choppy^_ - - '_  

1st Lt.,H, C, Sachs: "The sea "may be heavy-in the_front or be absolutely 

calm." .. ' 

1st Lt. t. V. Sawyer:    "Sea usually moderate choppy.» 
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9,    What is usually the state of the sew in flic area .of the front? What is usually fit e state of the sea in flic area of the from 

•A 

1st Lt. H. R. Schlesinger:    »Calm to mpderate-..»- 

1st Lt..- .«£.E,- 'She-lton, -jr«:  --»Rough-.-»       ,.;,-. 

ist. Lt... %. B. SmaOr    "l-f- you    |r.e- able to    see the water,  it    is usu; 
pretty choppy;.;" 

.Ist/LW Hi.. B> Stbna:    »Heavy sea. unless front is quite -broken,» 

1st Et. %. G. .'Sümnicht:    »Väries .äs; does   the wind,, from apparent calm, to 
- - ". ^very rough." -   

1st. Xt. . s7. K, Thompson r   "Big swells, with lots of white caps.»          

1st Lt. D, E. Whittenberg:     »Moderate.» 

1st Lto. J.. :E...Wilcoxson^-Jr._:    »Usually,    if   flying    above    500 ft.    the 
. wate,r is not vislbile because of rain or cipüds.    When below ;5QQ £ti 

'--— the. -water    appears -to. be- muchthe same as the    weather.    If the wea- 
ther -is very- turbulent with   lots of .rain, the sea is usually choppy 

with large white caps, .and considerable, .grpund~swe.ll..;" 

2nd Lt. I_. A,  Ailara;    "Choppy, moderate to brisk surface wind." 

2nd Lt. F. B„ Allan:    "Choppy, although no definite -swell is visible from 
.      the air.» 

2nd Lt.. L. M. Asbury:    "Don't know."- 

2nd Lt* W. -Mi Ba-ldridge:    "Have never been that low," 

;2hd "'Lt.i, g... S.- Beard--y-   "ModerateIy-:r.öugh*•"•_.- 

•2nd? Lt.v K,- .J. Bögerte;   .'.'Moderately-.rough.»      

.2nd -Lt• :.G-. My 'Da:nn-s    "Moderately rough." 

2nd Lb... R-. Li Fl?!ming-ii., "Fairly rough.» 

2nd' -Lt<.~p. 'S'.^.ü-jirman.:,-   "xheTsea is usually calm." 

2hd..L"t-.-E,-.-Ä~ 'Klussend§rf#   '»fhe.^stateV of-t-hs sea is äs    variable as" the 
—--    .-.-frontr«-The^ea., ^3,rbeen;re:alm-- wit-Ji->h6-wi-ndy-and-again   it has- been- 

..-very rough witfcwind- %'f M^-'-fasSO knots *»' ./. - 

1.2nd: Lt.- :£*.$•-. L^dehmuthK  "Slight^ rough," - 

•"""r"1""'     -   -----  ."T" "-'•---    - .    ' --. m- :^    .--,-'--- '-.'•" 

>®m 

2nd Lt.-, Ä-. P, Lundberg.: »Moderately rough, with wind from 10.-to 25 knots," 

2nd I*. A. If. Masons »Confused.-'' 

2nd Lt, J. 0:.. -Meeks:    »Rough.. WindlT of- perhaps K to- 20 Knots,*' 

2nd Lt.. K M/Richbergerl    »Very rough.» ' .'      .- . :--... 

;2nd Lt.  J, E. Rinks:-    »Sometima-s fairly rough.» 

2nd Lt.. P. WT Scott:    »Rough.» 

2nd-Lt. -Si P* Sheenr   ».Rough...»-. ...... . 

2nd Lt. P. H» Smith:    »Rough.» 

:2nd Lt, -W,-,G, Toulon, Jr..:    «Rough-- probably.» ; 

2nd Lt. :H. ä. Vincent? -'»Calm," _. 

-  2nd Li. :R, L. Walter:    »Never noticed, ^ally IW to, high to m •< 

2nd Lt. W... B. Walling:    "Rough^and choppy.'" 

2nd-Lt. =L.^e. Wright,:    »Rough.»      ;/   _ ; _-     ... 
4.K      mg* q- calm "and glassy thru 

CWO L. MVSympson:    «»Wjgr c^S^cSmon   north   and aouth however.» the frontal are.a^_ White   caps   .. .      :      -    ._ _ 
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IÖ;    Wflni are the average ceiling arid cloud heights when the front is of weak-, moderate^ :or 
strmcginiensitys - 

What are' the .avemgt ceiling and cloud 'heights when the front is of iceak. moderate, or 
strongäiiensity? 

•Sol-* Rs 'it. -Bristol:    »Ceiling   averages?    1000 ft^   -to; 15Q0 ft. With    fevrer 
\-.cumialüs:'and   .stratus top» at about 7PQ0 ft* Towering cumulus and rain 

__._  _/clo.tids build-up' to^Öy-ÖÖÖ ft. _ or higher..»   _-_.__--. -~ .: 

Obi, E. M. Day:;   »Weak = 1000 ft-.-   to    8000ft.    tops;,.   himhostratus',    .and 
scattered cumulus. 

;Moderat-g,-ir. •$#&•'&--, tö   |00 ft., with   tops above    I%000'ft. stratus>. 
. -n-imbus y arid, some- towering ^cumulus. 

„  "     Strong -zero ceilings-^ nimbus,  stratus,  cumulonimbus, tops; unknown." 

C.öir?.i"-B.ft"^riiWli'fi*'"'"',W.ihe: frönt "iswaakj. I. have se:en.-scatter-ed, fluffs 
•-   —y cuirö-lüs- " ci^buds/.at4lir.aitlt.udes:..   If it is moderate, the-base will 

come -dpwn-.to shput-200Q- ft. and; go-up to around i$,;0JD.O: f.t.j_ This, will 
be cumulus for the .most «part., with* stratus'.    If-the front is intense, 
the/base    will be right tdpwn'' to within 200 or 300 ft.-off   the water 

•   and the   top will gp7 to infinity. " The.   clouds are Aumuionimbus = and 
._   -ihe^y -are;-extremely r,öiigii." -    _ ;._--,       __--.   -.._--- 

-•0pl-i ,J-5 E> 'Roberts:; - -»Weak - -2500   ~to~£:000~f-t.", broken" and can usually be 
;   topped   at- '6000[ft...   to /.SOOOVft.   .Fluffy   cumulus, clouds   with-a" few- 

built up to high levels .-. 
.. -    Moderate -?JLO0O ft. .to-2500" ft., broken   to overcast and can    usually 

^be töppöd from   §000 to 10,000' ft.    Towering- cumulus    and some nimbus 
is nearly always present...   ~ .        "" 
String. =* ceilihg- will-.. appear to be    zero but in   most cages    this is 
.Aausedf rom„-the heavy rain.    Generally, the. ceiling   will ra-nge frcm- 
5O0".f-t-.-to.:1000ft, and 'be=-somewhat raggedy-Tops    of the    cumulonimbus 

--."       are. unknown." --- 

Lt_._ Gbi._ Jr5;! .O'Brien:.    «Weak - 1500 to 7000 ft,    Cumulus/ stratus „   - 
..„•Moderate•_- 500-ft..-, to-15>000. ft.    Nimbus,  CUMIIUS. 

_:L. jj&rongr- zer;p to 40,000- ft.-   iambus, cumulonimbus..»»- 

•Z.U. .Gpl. A-j FT. TuckeF:    :»Do not r-know~¥ny average ceiling.    High   overcast 
with lower layers and sometimes cumulonimbus.» 

Jfej:..^W.^a-ilsy-,.    »Weak -. scattered   cumulus    clouds with   bases    around 

^^.^^--c^üff-^p-.^ta-isoffft.    ötratocumulus    clouds below 
and towering cumulus above..   -Also scattered ~ain showers 

-Strong- .ceiling zero to 1500 ft.    Mostly zero with no"visibility and 
very-strpng rain,   -G-loud. types,  same as above with mor« high-cumJluK- 

able-to. fly into it if it :cSn be_avolded.» ':   -yxp - 

Moderate - celling is usually -2Ö0Ö ft...    Clouds to lOy.OOQ. ft, -  -      . _ YV 
Strphg r- celling   Is; -around   5"Q"P ft.,6r   less;,.   Clouds    äOvÖÖO ft. to- ------ 

.Ma^i.C. M:. •Cramer;:    :,Weak ~ 4ÖÖQ ft*    Stratocumulüä   with a few   buiSr.-up 
—cumulus:. ' - - _-  . 

Mö^ötatÄ' - 20.00 ft. to 4ÖOO ft* with  .greater •cphvectdr.onal   develop---^ 
-- -mant to; the clouds.. - ..."-: ..-". „  .   -Aä 

Strong: •- 500 ft* to 1000 ft, with   -many rain   squalls, thundarheaas,  
J-ajidraöüd; deyfKp^ ___.. 

Ifej.. J, Ä. irwinr    r^-joa&.-*om^^&*°^^   °*~ 
SehsT- zero-   toTGQ ft".    beiUng. Built up.^ 8000 Ä, or .10,000-:- 

"ft.    Cumulus with scattered high cumulonimbus.*- 

"»3 , -Dv t, Roberts.:   ^aklfront ,20« ft, Peiiingv Tops at about 10,500- 

_     id.r^front ^^V^^^^S^L 40,000 "' 
-Strong, front - no    celling-    Tops   to_I-nS3aiMy *-*-*— \       _•_ 

SS!56--äsS^0S«S°t?iooo iw. ,o^*i|»w; 20,000 ft. to 
30,-000 ft-"         - 
 '" v. ninths    front develops^ in-int.ensity from, weak to;- 

ItetJ-f 6. G. Stephens:    "As the      ron^ a y faPmation is noticsa 
Strong,-? sharp   vertical ^g-g^-" gelüngs . wte^the front 

...    and J^^g^^gti^G-ft. an?fögs:-are-   higher than birds.- 
ia^strong are    irom -ZBI-U- uu        _   ._ 

'or Ifö«3Tfs"cän^fly-.»- -     -V~-"~  . _ __" 
-.- -.   "- „Z~- " i--i-r-ii'i- •Pw"1 5ÖQ0: fti-tb '3GG5 ft.-    ~        -;^- Gapb, j. W. Adairt    »-W8aK-.^4^--- ^ 

'  SST- ^^"iS-S^V 20,000* o, «,000 ... 

at .6000 ft. to .10,000 ft-. caiSng down   tp 20öft,. ör[30ft- 
:_.-_-.- Strpng^.frbnt - c^_^g ^  " __. ..Jjl: ft.} height of buildups,,. 20,.UOU2T>. 

-•"--    --^    -*,.usually scattered   to broken -c3ouds 
Gapt. € ?. Bond:    We:Sh^t 

?with "occasional c^ulonimbus; _and-^ffT 
-   -   from lOGO; &• .to^3?^a 5^^x*b*^Nw^-l^'ß•^ «^ 

-     of -stratus, stratocumulus or JKLHIP. .--.-.-• - 
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*. j  ;   ,7 haiitkit iflipn fhe front is of iveak, moderate,, or 
lör   K',W are f/ie average ceiling and cloud heights xUie.i the „ v 

..sthmgi?tt£}j.sit;if?.y .-_-._ _       ---" -        ~-~       •-—• — 

^0;    Wftctf a?;e tlit average ceiling and cloud height* when the front is of weak, moderate, or 
Strang intensitytf 

various: altitudea,, -.Sepp:- ft-* tö ;8000 ft." 

ea;ph. R, M. «^Mwoffi. tö 1-OOft.. with^t-owerlng-cunüau-s.-up, 

' "     fco 2:5/000- it.» 

Gapt 

Capt 

Li   ... 

•T.   W   Gürnin^amr    »Weak front    ^- wry   high    (25;0QQ ft..:);   cirrus, 
"i;PS 2SS&:W*°tton4jke: cumulus 20ÖÖ- ft, or 3W ft. high. 
-söättlred^nd-not-mora ihah_25; ft> or 30- %. thick*   S» 
Moderate- front - Usually solid overcast, from .15GO ft., to 3000 ft^pr 
-5000.-ft-.- i-nthiökneräs:} moderate, to night &0tia&spX*$ occasional *sin 
squallst 1 to 5- miles visibiltiesj high solid overcast to six tenths . 

-broken} 12,000 ft, to I570ÖO ft., high and 2000 ft, to 5000 ft. 
thick.    Sons toweringcumulus to:. 1.5,000 ft. 

-Strong front -^solid   walls .of   cumulonimbus to   JO,000 ft,.} lots of 
rains severe   turbvdance at    5000 ft. to 12,000 ft.} heavy   rains on 
"deck"-} wind   shifts l3'ften) övsreäst    ceiling will   vary .äs much as 

>_-    ^.ÖOO^fi^JS^n^;^)^^ _ -".    -       ._.-._ 

Lt..|fc_-Bi-ckei!sönf-.USSR5    »Celling    50 ft.«   cloud heights,   unknowns., thick 
- --stratus cloud's.,.».: _ ^_- ; 

, J. H-<- Eichlßrj "When_ the __ front is. weak there is an overcast at 
lÖ-,-0ÖQ_ to 20,000 ft. with cumulus,.' at base 2000 ft. and tops 3000 
ft.  -When the front isjmöderate the base of-the cumulus    Is 2000 ft. 

. and the tops 10,000 ft* there are no high clouds.    When the  front, is 
strong.-there^: rare--c;amulonimbus- clouds with bases 300 -ft. and tops 
3Qy0GO~ft.    Also associated with the strong frönt is a high overcast 

    and- layers, of - stratus at all. altitude's.»' -   

Gapt-, C. V-. Elds    »2500. ft. to 3000 ft. cumulus.» 

'Cagfcv/'Cv.PVföli-ce:    "Weak front - the;   average heights are    about" 10,000 
ft. or llj-OCLO ft.-or,    and the    ceilings, usually   appear to be    between 

—~'~    IÖ00 ft. and 2000ft.      " "  "-"  ~ ~^ "       
Moderate front - the ceiling-1-3 about the saas or lower.« but ths 
clouds may be built-up to 16,000 ft. or 18^000 ft-.- "T 

Strong front -the- ceiling s_ can go down to the surface of ths ocean 
arid the -tops rise to 30,000 ftä or 40,000 ft, In weak fronts the 
clouds are. stratus and stratqcumulus and in the. stronger frönt, the 
älouds becöms predominantly strätocumulus and-cumulus. In intensa 
fronts, -c-Ioudd are usually cumulonimbus and cumulus. The appeär- 

_^ ancss aredeceptive äs:often .as-.not} a dark appearance imy be caused 
by:r-ain~from cverhangini»---clt>ffii^^^ 
cept for reduced- visibility., or it nay- be from the overhanging anvil 

-     heads of cumulonimbus' in which case--the- flying would:bs: rough „   Whan 
the appearance of ths front seems    to be lighter, then" ih«ably it 
is -built up with   solid lias's of cumu-Ibnimbus   .and-most difficult to 

-m 

penetrate,   in other words,L the light    spots, are very deceiving, un- 
less blue .skies can, definitely be= discörned.» 

Gapt- C.. E. -Giassmeyer, Jr.:   "Weak- ^celling 1200 ft., to 1800- ft,.:}hejg'rit 
of clouds at 8Q0Ö. ft... extent,, % tenths t:o 8 tenth» cumulus.,     . 
Moderate - ceiling 500 ft. to 1000 ft. with    scattered cumulonimbus}• 
extent, 9 tenths to ,10 tenths-} visib'illt-y. -sa»o; to. 10 miles... 
Strong, -- ceiling    zero to 500 ft y, five tenths to eight tenths cumur- 
lönimbüs   :över large    areas 
3Ö3-'00ÖJfti to. 40,000. ft." 

towering, from   I8.,OO0 ft-, to   estimated 

_Capt,. W.. R.-. Hansen: . "»Weak ^ 1000 ft..}, light   -cumulus/ stratus, mist    and 
-fogs      -' -; --.    -.            -'   -   .      ---- —- 
Moderate; 500 ft..-to-. 10OP: ft-.} cumulus-,    stratus and rain. _____ 
Strong ~ zero to IOÖ.Ö ft.} cumulus, cumulonimbus;-"; 

Gag&< J.. M:r}%f;f-man,. jJr..-:: »200 ft. to 2000 ft." 

Capt. W. H-. Hunt:    "Weak -s 3000 ft.  
-Moderate•-- .1200 ft-r—         - —" 

_-   Strong - 500' ft."              ---...' --    -       .  . ;... 

Capt..-W.-R. Knight: »Avörage ceiling.in the-whole area is 1000 ft... In 
the front it drops to 300 ft. or 500 ft» and cumulonimbus ascend to 
20,000 or 40,000* ft, when intense.-.,. If weak, only isolated cumulus* 
At times, it, appears as a wall of black -clouds if intense, In mod*' 

-erate £ront3,  stratus clouds increase in aitituds. aj_ frönt, approach- 

es. Stratus usually stops at 10,000 ft. 

Gapt. S.-B. Nast:    »Weak front- clouds    are much Ä  .«jo» of ag mass 
wsather: t^- tenths to four-tenths-"Tcüm-iLuE at 1500. ft^to--2500-ft.,. 

- SrS-S'with brSn- to overeat    stratocumulus: at: the front, depend. 

ingn^on its. f^f^»^f;n either ^.de^i^ht. tenths. 
Moderate front - outside -of ^^^^YsOO ft. is characteristic^ 
tö overcast stfatocumulus at lOoO ft, t0,X5Vu

v_II',,J'ao
t'.n .     4,-n „n! 

^aro as a ge^-lrul.; ^^^f oHctlvity.. 30 ^les to 
Strong front - compara^17 narrow   Jg ^ h ---^     of zero„. 
.50^1es.   ismarkedbya    complete "«J^ ligining, the 
Judging    from   darkness^ _of cxguos^^-   ^_- 3^^^    north and: 

.       61?uds ,^e_^°^:i.eSLtentha:to.,o.ve„rc at 
south of the frontal ^»^"-g^ 0n occasions, when i-have. flpvm 
500 ft. to 1000 ft,   will be ;Py«' fponb-.fcand.ihi* baa been in-, 
*^*»"^£Z£%* feSS to eight tenth, aitccumuiu, 
t^SostxStf * Sod?fc.ri0,O)0ft,have been observed,    along 

78 
^^ 

IS 
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10: What are tie average ceilingand clou,Heiglfts urtmlfe: fror* ä of «eak, «oderate. or 

strong intensity? 10. 

with- fivs- ta-nths- to- eight tenths altocumulus and altastratüs. ät 8000 
ft..to lO.^OOOft. have been observed* along- with fi*a tenths- to ovei*- 
c.ast clrro§to : 

Gapt.. .Ö.*-As- Neels    "CLouds; re;ach to 25,;©0O ft,* in    severe- fronts,-    10,090 
"     ft,., in moderate fronts- and. up to 12,000' ft.* in-weak fronts," 

Capti T'-_t°.Mte    "Weak/ front -: usually   has. a low layer   .'of ^scattered or 
broken-ciöuds.j.-seldom äBöve-5>0Ö0" ft.. 
-Moderate front, ».has lower scattered;.-ör broken  -oumulus and a higher 

-layer or layers.,, usually topped at 12>O00. ft. 
Strong-fröhfc -." generally.- runs with a ceilihg- of 700 ft. with a very 

-." highland indefinite, top." 

Gapt. R, W,. Schelier!    "Weak - 10CO ft. ceiling? -overcast,  solid in front 
to -6000. ft-, occasional build-up. - 
Moderate-and-Strong - zero to 5O0:ft. ceilings? so lid jip to. 6000 ft..? 

 builä-üp to 20,000 ft. or 30,000 ft., often in rntehse.pärt." 

•Lt. X, -J. -Scott, ÜSHB?    "Weak - up to 2Q0.0 ft., löwer in squalls. 
-Moderate. ^ ho answer. _ _..___ 1  _ - 
•Strong" - 600 ft. with lower bulges and.brokens" 

Gapt-; M. W. Williams t    "Weak    frönt    T ^ceilings   .usually up   to 3000 ft. 
cloud heights up to 10^000 ft. 
Moderate front -..ceilings-usually around   2000 ft.    Cloud heights- up 

. to 15-vOOO ft. _r -•_-• — 
r Heavy jffront - ceilings    from zero to-   1000 ft,    Cloud- heights up to 

and .ever "20,000; ft."    ""-"--'      '- \"-.-"- "   

Lt; Ug) H. w'.- Barradale, USNRs    "Average,    ee-i-lL-ng. 1200 ft.    Clouds üp~tö-' 
- 7000; ft. when^weakyhighsrao front becomes stronger.» ...   - 

1st LL. B. Ls-.Bärgesens    "Weak front ** tops 9000 ft*.j  cumulus-.-        ------ 
Moderate front - tops 11,000ft«,} cumulusi    ~ 
Strong- front-tops .3-5,000-ft. j cumulus." 

1st Li, Wv -E,, Ghrlstenssn:    »Weak - 1500 ft.s clouds   to 8000 and   10.000 
ft-. --..'•     _ . - -  "" '      . 
Moderate - 1000 ft.j clouds to 13,000 ft/eM lr5,OO0 ft. 

-/' .   .. Strong - 300 ft-.-j -cl-oudsrtpr207Q90ft. and .above'" 

~lst.-Et-,-J:.:-Li-Guneo;- "Weak- •?•• mediums -—— -.—    — 
.-   -Moderate, -^towering* - - 

Strong-- 50,000 ft.,. etc..;" .". ._T _-"---- T .  _ ~ ...        .-.---/ 

-litLt-, t^f:. _jÖgw3|^j Jr>r:.;'^ j. ."  '- "";"- ": 

30 

What are i'/re average veiling and cloud heights nahen the front is of iceuh 'moderate,, Or 
strong intensity;? 

Moderate - 5.GÖ ft..} IGyGOO ft. to 12,000 ft* 
Strong *• unknen.» 

ist- Lt.. S,  P. Eaale y-% _"Wpk:-=T 1800~ft77tö;~ gOOö ftTj "cumulüFi"   "" "   _ - 
Moderate- •=• IpOQ- ft, to 10,030 ft .?. cumulus. 
'Strong - 703 ft-, to 20,000 ft. ör 30-/000 ft.3 cuinulua and .cumulohim-' 
-bus-..»" 

ist Ltö E'. H.. Gibb,  Jr.?    "Ceiling   is always zero and clouds    range from 
8Ö0Ö to 20,000 ft.» ^ 

1st Lt. C. E. Hak;    "Weak - average height of clouds, 8030 ft. to 10,000' 
ft .-jtowering cumulus-appear very white and thin. -Not very turbulent» 
Moderate base--of-clouds1 .of-approximately 1200-ft, to 1500. ft... 
Moderate - height _lO.,0QO_ft-. .to 12;G00 ft..; towering    cumulus appear 
grayish and solid} very turbulent but not enough to blow- you out the 
top}- base of. clouds. SOOift... to_1200 ft .j_moderats:-ra-i-n-.- 
Strpng front -height 32,000 ft. to I670ÖÖft*}• cumulonimbus    appear 
dark grayish "and    solid} very turbulent and re ally   gives the ship a- 
shakingj heavy   rain inside and very heavy rain   underneath} base of 
.clouds    as low äs 3ÖÖ to li<X)' ft.   At 200: ft. the- best- place to. fly, 
although:.you encounter heavy rain,your ship maintains a stable atti~~ 
tude." -"-... ".'-""" _-- 

1st Lt. W.  J. Ha-sties    »Weak - cumulonimbus to 10,000 ft. 
Moderate ~ cumulonimbus-to 1-5,000 ft.; ceiling about 3QÖÖ ft. 
Strong - cumulonimbus    aouds inaefin-ite-} ceiling.-  about I5OO-ft, to- 
3000-ft." " -   -. . ---    _____ 

Lt.^C^g). T.Li-Healey,;üSNR:    "Weak   front — ceiling   5Q0. ft.-j clouds    to 
'8C00:fti-}---cumuius and weak-cumulonimbus. 

:. Moderate. - ceiling 300 ft.;clouds to 10-,000- and-12,000 ft.-} cumulus,. 

'    Strong* -Täelling    zero to 203 ft.} clouds    15.,000 ft. and, -up; large 

cumulonimbus."   _ -   .       _.  - 

1st Lt. K. E. Henderson:    »Weak . and moderate - .ceiling.   1000; ft. tö-l5G0 
.   --      ft.} cumulus up to 8000 ft., some higher. 

Strong -ceiling 500' ft. to 700- ft..} cumulus up to 20,000 -ft." - 

•    1st Lt. FvW, Holers    »Weak - ceiling    400.Ö ft....} tops    8000ft,j cumulus. 
-^Aerate - ceiling 2000 ft.; tops 12,000 ft.j stratocumulus..  .      __ 

l^-Strong ^i&r&%ÖQJX.-r^^ --, - 

iif'tf    f- *   Triiftn«"   »Weak "-?=i\tratru3^atl2-,O0O-ft. - -        -   ;-_—"- 
-1'   ^odfcäte ?3w build-ups and tops of samsv, ^ny c.umulpn^bus.» " " 

81 

• --f»-"»"fc-«»^ .-^MT*^»*-wa,.w^.^aL-M-»cifrtWB,fr» .>L.JiB^.,4M.-,Wahl*M*-. Ar»^,»-V-g«a-r ~__*ZK ,. '--S.J.-,. *_*_*.,__ li^^-^B.,W^.W,,..3.^t1^,fcJiW,il^M^^A^8^Mm-:,al^^.^» ____Ar____*-__*'_*_t__£__*___=_>,\ 



"JX^S."?^   ~ 

- - ——' -*flt>jmnuj" • jaagg.jji 

1Q-- 
mat are fhe average ceiling an* elmdheignis^hen the front is of *«*, »rode,.ah, or 

strong intensity? 
10.    What are the average ceiling.und cloud heig/itsmhot trie front -is of weak-, moderate, or 

strong intensity'? 

! i! 

1st it. E. E. Koken:    »Weak -. 500 ft- to- 1500 ft.j stratus. 
Moderate ^ 5Q0 ft, tc 20/000 ft.}., cumulus.     -_           rf            ,fl. 
Strong ^ zero to 4Oi;<300 ft.:}- cumulonimbus, and ^nimbpstr-atus..,     

1st it,., j:.  C.. Kline:: J'Weak - 800 ft. to 10.00 ft.» 

1st LtV V. W, länge* -Weak- - celling    1000 ft. So unlimited   with «pnpst 
"no   turbulence.    There have   heeh times when -the only   indication, of 

'" - • haying-.-.passed .through, the front-was the sudden wind sharru.; wlum 
clouds were- present, they usually had .tops at 3-QQ0 ft- 'to 4000. ft., 
and were broken cumulus.. 
Moderate -"ceiling -5OÖ ft. to 1600- ft., with   usually moderate turbu- 
lence in   .clouds, which   were cumulus,    cumulonimbus^ and    layers of 

. -   stratpcuimiius-.    Tops of towering cumulus at 10,000 ft.. uisiiaSy-scat- 
tered, with top of cumulus overcast at 5000 ft. 
Strong - ceiling zero to 1000 ft., more often near zero to 500 ft. 
severe/turbulence in cloud's at any altitude and often also in the 
clear be low-clöüds r'CuiTiulUs and" stratocümu1us over cast" up to 10,000 
ft. with towering cumulus reaching to over .30,000 ft. (estimated), 
Yer-y heavy rain Hmited- visibility tö zerä even if one flew belpvf 
all clouds, which usually was not possible".-"-    -- -__--.- 

1st Lt. A. W. Luce;    »Weak - 4000 ft, to-6000 ft.} grayish stratus and at 
titles broken. _     - _ 
Moderate - 1000 ft. to 90Q0 ft.}    low dark clouds    and    aitostratus. 
Strong - 500 ft.    to 18,000 ft.}    towering    dark cumulus    with   high 

.._..-   tu$ts;^---    -- ";-""  -- '""."   ~" 

1st Lt, H. W.IföMüliön: " »Weak - can-   go over    at-Ä-bout    10,000    ft.    T-h«. 
-bases    of the clouds    (-mostly stratus    at se-vsral levels)    are about 

     3000. ftr or 4-OOCTft,   "Sometimes these clouds will buildvup - to'TS^JOOQ 
ft-, -er jo.-_ -    - ''.. '-'"-'-. 
Moderate' - has-  cumulonimbus line's   which ärs    avoidable.. .They   are 
usually built-up-to about 25,000 ft. The main clouds are again straf 
tus:, which can be topped at 10,000 ft. Bases are around '5000 ftY-to- 
6000 ft.j with.a^lot-of^räln.. going -down--tot he sea-. 
Strong - a solid, mass of cumulonimbus- clouds- that are crowded to- 
gether. The tops are around 30,000' ft. and the bases at the level 
of the'sea.» 

"1st Lt...Gv F. Piker:    "Weak""= ceiling 1500=.ft.} clouds uttto 10,000 ft. 
Moderate •? ceiling. 800 ft...} clouds up to 20^.000 ft. 
Strong- —. ceiling zero- to 500-r-t;..-}r^cle,ud-3i=-.up-^to: ä5.5Ö00- ft,.» --_         

1st Lt. Tr-L. Rudd-yt     »They average    from 600-ft-, to 1000"ft.  for a~Cell* 
ing.and the-t&ps;from 5000 ft. to 9000 ft...}. .cumulus...»;  - 

5%t' 

1st Lt* E., C. Sachs:    '»Weak- •? ceilin?    30.00 ft..j. cloud    heights tö lO^OOO: 
ft.}, five tenths to six tenths cumulus';. 
Moderate -Jseiiing 1500ft,,}  cloud   heights tp 15 j 000; ft.- tö.  -2$,.OO0 
ft-.)  six tenths or'more cumulus. -   .".   '   —'-"-""""   ~" ~"~ 
Stre>ng - ceiling.   '5.0.0--ft., and   less.} cloud, heights   to 30,000 ft. or 
more; nine' tenths to overcast cumulus-i»" 

1st- Lt. T.. V- Sawyer; 
cumulus.» 

roximately 800 ft,; smooth   overcast} towering. 

82 

Ist- Lt. H, -R. Schle&inger: "Weak - ceiling. 3000 fti with taps at 6ÖÖ0 
ft., to 8000 ft. Stratpcumulus miSfed with white. solid^bands". 
Moderate ^ ceiling 2CÖ0ft.j tops at 10,000. tö 12,000. ft.-} 3ame 
clouds only more, with several cumulonimbus, in the'center and-sur- 
rounding area.. - ~- . - ^ 
Strong - ceiling 200 ft.;. tpps_15,000 ft. or above} ail type& öf- 
clouds mixed with- cumulonimbus, obscured...by stratus .clouds..;'1 

1st Lt. J. E. Shelton, Jr.:    »Weak - 1000'ft.igets- lower with intensit.y,:" 

1st Lt_, T. B. Small:, "Weak •? undercast at around 7000- ft. or 8000 ft., 
with an overcast or broken clouds with base between 10,000 ft., and 
15,000 ft. below cumulus clouds. 
Moderate'- tops may is 15,000 ft. to 20,000- ft.j bottoms about 1000 
ft. with rain below} clouds, are usually high cumulus and-some cumu- 
lonimbus-, . .-;",-"," 
Strong -tops maybe 30,000' ft. of higher- (I güöss:): - it looks very 
.black}, some-lightning} turbulence.-.: The-c-lpuds are towering - cumulus 
and^ cumulonimbus.- Baü.e^ia.-usua^-y.800 f£4, to _100Q_ft..- with heavy 

_: -        rain a;nd~mpderate turbulehceV"     .               -_   _-       :/       ^.. _.__.__  ... 

1st  Lt.-H.B-.--Stone-:    »When weak or moderate, possible to f]y around tow- 
'ering-cumulus} estimated at 10,000 ft. _   j. '     . 
 If strong or intense, there is no going over or- under.» 

1st Lt. K.  C-. Sumnicht: _ »Weak   -   ceiling-   1000 ft., tp^2QQQ. ft,i height 
8000 ft-, to 10,000 ft-} moderate cumulonimbu^   mostly^umulue. 
Moderate - 500 ft. ^to 1000 ft.}    height 10,000 ft,   to 18ftO00.. .ft.^.}. 

moderate cumulonimbus -. \\ ,n~nnn •*•)-  *  T  
...String.-z:ero,,ft.. to 300 ft.} height    estimated at 40,000 ft.j  l~sv 

towering c-umulonimbu»,"     ^. -  —       —-•-.. 

oumlus aM t«.r±ng cumulus and ounuxonlmbuj,      .- .   - 

r-   «bM. fr«u(- baaaa »Oft. ^»°nf;^£iS *" to 30-C00 

--.cumulonimbus dark and wst. "- 
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I 

W.    What are the average,eilvng and cloud Heights «A« A* front is ¥ »«ft. *«_&**, c," 

strong intensity? 

.^saBS, 

jO.    What are the average ceihwg and.cloud heights, when the front is- of iesak: moderate* or 
strong intensity? 

1st Lt, D.. E.. Wittenberg-:    -Weak - ceiling.   Of 1500 ft. to- 20QÖ ft. with 

7 il«S1knnf at '800 ft, tö &*** «*h   varying. cloud forma- 

•slrong - celling zero. to..lGO0: ft. with, heavy cumiloniMbus." 

1st It. J. F, Wilcoxson,. Jr..:    "Weak - celling 2000 ft..-] tops 6000 ft. is 

lodeStf - celling:^ Ä.. to 2000 ft.j tops- 8000 ft. to 3P/,.0"Ö3 ft,* 
"_~ towerlne cumulus, _,     ,   --._.;   „,    -. 

Strong -Veiling' zero to:   JOO-ft,-}- tops    at 15,000- ft. to undefined 
towering cumilüB," 

2nd Lt.  I-. A...Ailara:.    »Weak - average    ceiling   approximately   1500 ft.; 
average height about 900Ö ft. _      ^ 
Moderate -average ceiling about 1000; ft..} average .sight 12,0.03 ft. 
Strong - average ceiling about 800 ft.} average height 15,000 ft. to 
20,0070 ft." 

2nd Lt, F. B. Al_lan:    "Towering   cumulus up   to-8000'ft*   to 10.0.00   ft.« 

2nd. Lt. L^ MT Asbüry-:'    »Gelling as Iowas 500 ft-.? cloud   heights usually 
äs high äö 20,000 ft.1-' ;-- -    --..--     .. \_~~      "'_"" 

2nd Lt. W. M. Baldridges    '»Clouds   are cumulus.    As    to ceiling    heights, 
etc..., wouldn't know} always fly right thru clouds." 

.2ndLt. ;K, J, Bbg«rt! JWeak -ceiling 3O;0O ft. 
Moderate ~ ceiling 200Ö ft., 
-Strong"- csiling 500 ft..» 

2nd Lt. R. J. Cherkauer.    »Weak - usually   overcast, rising from 3000 ft. 
_._-. to 12,-.0.0O_-ft. -or higher} stratus, and some cumulus. 

Moderate - 10,000 ft. to 2.0,000 ft.-} towering; cumulus and cumulon!*^ 
bus with altocumulus. ...... 
Strong .- 20,000 ft. to 25,000 ft.}    cumulonimbus, towering   cumulus, 
layers of stratus." 

2nd- Lt. O.. -Mi- Dann:    "Weak - 10,000 ft. 
Moderate --20,000 ft. 

_   Strong - 40,003 ft7~Cumulus   clouds at all times   with    stratiform 
 —ciquds= at-öuter-edges,»          - :   ._--  _ _ ._     ... -     : _—._ ---- 

2nd Lt. R. L. Flemings    "Weak    front - usually   remains    constant    up   to 
'-   iß,000: a,.. -   •--    -:'". " '.'—.  "":._.    ._:  

Strong front - ceiling from zero to 25,000 ft-.V 

•~m 

2nd Lt, D. S..  Gwmn.;.i    »Weak - 'stratus. 509 ft, to 40Ö0.-ftr ----'* 
.Moderate - .c.ugulüs 800 St-i, to 8©Q"G To,, 
Strong - cumulpnlMbus 800 ft. to 12,000 ft.» 

2nd Lt. R.. Ä. Klussendörf:    »Weak- base   '2000 ft. to-   4000-ft.-; tops-   at 
' r^n ft, to 6000 ft. . '.."""     , 
Moderate - base 1500 -ft* to 4000 ft..j; tops at :6000 ft. tö 80OÖ ft. 
Strong - base 300 ft. to 1000'ft,} tops 12,CO© ft* on up," 

2nd Lt.  J, H. Lindenmutht    "Strong - ceiling 10,00.0 ft,:}- towering: .cumulus- 
JO.,-000 to 15-i-OQO; ft.»  --- -"     --        —     ' """ 

2nd-Et.- A-i-F. B3_nÜberg-r ^"Weak^ 1000 ft. ceiling-j; top at -8Q00- ft. 
--Moderate - 5~QD ft. to 700 ft. ceflingsytop at 15,000'ft/ 'J 

Str.ong-,--r"-3Q0 ft. ceiling} top at ?  ." 

2nd lit... A. M. Mason:    »We fle7/under 1000.ft.» "   ...     ,     .v_ 

2nd Lt, J-. 0. Meeks:   .»Weak frönt - 1000 ft. ceiling j tops   at 10,000 ft, 
-Moderate -- -600 ft. ceiling}- tpps; at 1:5^0OO- ft-s -    .- 
Strong - celling zero} tops unknown," 

2nd Lt. R. M. Richbe-rger-j    »Ceiling  .at 500 ft,J; cloud"'"" he'igtt 15_j.000.ft. 
Black cumulus and cuTiul-onimbus." 

2r^. "Ltv ..J-..;!» .Rinks,; .-»Weak •* stratus.and cumulus tops, about 6000 ft.. . 
Moderate - cumulus and not mich v'e.i^icalr""büild-up"v^ -_...-..—  r~r.-^-_ 
Strpng - towering cumu3.usj- thunderstorms with half-light," ._ ._ 

2nd Lt, P. He Smith:    »Weak-front ^-around 1500 ft. 
Moderate - from 1000 -ft. -to 10-,OCO- ftr.. 
Strong, -r from 500 ft.. t-ö-20,Ö00 ft".-or ^,000 ft,»    -    _-—_-^--_ 

2nd Lt.. W. "-C.   Touchton,  Jr.:     "Weak - 200"0Tt"." to    1O,;OO0 ft. or   15,000 
ft.    . 

--     Moderate-_. :500 ft. to 3Q7-CO0 ft. 
Strong - 500 ft. to unknown heights.    Of course this varies too much 
to- set a definite scale.'1 

2nd -Lt.- -H-. D-.-Vincent:    »Weak - 1500. ft, to    50QQ. ft,}, .stratus. 
.   .Moderäte - 1500 ft. Jo 7000 ft,.}.- cumulus,. ....  ":- 

•Strong - i000 ft. t_o_ 10,000 ft.} cumulus. _ __ ^ 

2nd Lt-.r-W. B. Walling;:    "Weak - 3000 ft. 
Moderata - 2000 ft. - - 

'   —Strong -"300-ft, to 1030ft,:»_ ._---...     ;--     -'—---_----- 

..... 
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7  /   j i „• A ^Li>i)j'he front is of iveak.,. 'moderate,, or What are the average ceiling and cloud heights */«•»• the pom       j 

strong intensity?'   
i-JL..    Do you usually, have more difficulty, in flying •through the front ivhen- it is near Panama 

or when it is, farther south-? 

2t& W,. W, R. Williams*    '"Weak - 5ÖO0-ft. to ÖÖ00- ft. 
•iC to 20,.G00 ft:.;"   / Strong. •= 5.0Ö.C 

and Lt.i/L. G-. Wright:    »Weak - 200G- ft-. to 8000 -ft> 
Moderate T l'0j& ft. tp lO.i-000 ft* 
Strpng -•= 200. ft. to 300" ft."r   - -    -      . 

GWe L.T & Sympson-: »Weak frönt - can, be topped- at 6000 ft. or flown- be? 
low-aV 1500 ft. Scattered to broken stratus at the northern and 
southärn extremitiee with 'broken (six tenths- to- eight" tenths); cupi- 
lus at the Renter, Turbulence is very lights except kit, -clouds-, The 
front covers from 25Ö to 4O0>miles width north to south. 
•Moderate front - ranges f-rpm ISCO'ft. to -12,-000:fts-to- 15*000 ft, 
high. Broken cumulus clouds mark the -northern and southern-edges^ 
with occasional towering cumulonimbus near the center. Scattered 
showers are usually encountered beneath the cloud level. Frontal 
width is from 150'miles to.20.0 miles. 
Strong front - is indicated by a heavy build-up of cumulonimbus" 
which, resemble a solid wall and ränge from 15,000 ft. to 30,000 ft, 
or higher.. "Very -low -efiiuSgs. with heavy rains may be expected., 
Turbulence is severe, frontal width is from: 50 to 150: raLles." 
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Cöl.. R. -M>. .Bristol:    »Near fahämä.»' 

Cö!,, Ei Mf Day:    »It, usually   appears; the nearer   Panama the. more; intense. ." 
and the heavier   the- rain..    Proximity of a, landfall \pröbäbJLy -'thflu- 
,ences this belief from ä. navigational hazard- point of view,»" 

Col. P. -B-. Griffith:    »When   it is near   Panama- it    ööems tö be    more ±n= 
tense." .-...-    \    -   z •• 

Col.. J-, Ei Roberts:;   "Actually -- t-he frönt-   is .--no- more severe    near Panama- 
-than when it is farther south but it dees  affect  the pilot irgntaily 

--"  -   due -to the    fact thatJie   i.s near ing his   destination» "J That .'is- the _" 
"only reason, for .saying that it is -more difficult near Paharaa-i»;-  --- 

Lt,  Col, J. G. O'Brien:    »When   near   Panama? for   in my   experience    the 
front is aJways of strong intensity when-this condition is-presents" 

Maj-, D..-. W, Bailey: "When it's near Panama j.a,s the coast is closed in and 
it is. hard to .make a land fall.» 

Maj. A* H. Carver, Jr.: »Usually near Panama. The Weather seems to be~ 
come worse as you approaci. the Zone if the front is near Panama 
Bay.» - •  . ^    -_.       -' 

Maj. C. M. Cramer: "Front is strongest when at its extrem north and 
south positions.  It never seems to-be~vary etrohg:'Whea near Panama.» 

Maj. J„ A, Irwins    »Only mental hazard, when it is, near pänama-s» 

B-j/D. L, Roberta: "I generallyfind that- whan-.the front is near Panama 
it wTli extend over    a wide area - possibly to about 3-1/2 degrees." 

Ma.j. F.> A. Sanders: ifjyhen the front.is. nearPanama it presents problems 
of fed weather at terminals." 

Maj. 0. G. Stephens:   '"Äs the= front moves- north it becomes more intense," 

Capt, J. W. Adaii-ä    »No difference, npted." 

Capt i *•* H* Awards    »Sonetimes- it is more intense, near Panama,, Usually in 
'     the vicinity   of Caps Mala.   However there is; not   much-difference.,»- 

Capt s.w..  F.  Bonds    »Believe my most  -severe- ;encourfrefs    have been .farther 

south." 

ranf    R   v   RPOWP«    »It is simpler to "paiwtMtV^i^'te'Ja: farttw: watte' 
'iJ'ifis nSr Panama    and that is the destination,..^    front -causes 
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Mv    ;'2ö yw usually; haue more difficulty in flying .through the front men it is near Panama 
or xt'he/i it in farther .smith? 

II.    Do you usually, have more ai\ 
or vihm it is farther south? 

in flying through the front when it is near Panama 

h 

low .ceilings and visibilities, over the Isthmus.,'» 

$&&'..• .L.VW.,.. Cunningham: _ :'Wml'-*ph,_dä^erjnc|_^except, l_j3Weat_ out the 
- .      .mountains. ov.er> land»"._.__ .._    . 

Lt.*. :H. pi-ckerson, USNR: " '"Alien it is near Panama r= more turbulence.» 

Capt.- J-. H.. Ei.chler:    »Near   -Panama, mountains    pre sent-most, difficulty ." 

-Ga-pt. G:  V-.-'-Eld* "Near Panama:, more, active: .nearer Guatemala  City.,'' 

;Gapt. 0. PV Felice.;    »Without much hesitation, I tbihk, that I can safely 
say that   more difficulty   is encountered-i inf.lying thru,   the fr-ont. 
when it is nearer to Panama,or relatively farther north in latitude. 
As year-raround   weather maps,   show, .the entire doldrums,   belt shifts 
farther   north, together   with the    accompanying equatorial    frontal 
•äreai in the -wit season,ra.hd- as •has been shown^ -the worst weather -is- 
met with    during the   wet season-.    The frontal area    will often move 

..,far above the    Isthmus of Panama itself    during thlsjseason at -which 
time:, however, the=   area south •of Panama,   wili b¥ -almost:    unmoiestsd- 

._   .and the flying    will be very,good, with only   small build-ups, which 
can be easily avoided.    But in general, when the fronts sit at about 
four to    ?ix or seven degrees    north, the weather Is   invariably the 

- worst. -And   coincidently, when ^it is like that,  that    is about the - 
time vtuen there may be two bands, of exora bad weather*    Furthermore, 
:when„th'3-froiit_is up  .nörih. visibility ig' sor, reduced that a-hazard- 

."   is presented the pilot in that he cantiöt    often see lard until -he-is 
._ "right over it."    .-"---       

Capt. ,C. E..-Glassmeyer, Jr..: »front is generally more intense further 
north-e-apscia!^ Zone-" -"     - - 

Cäpt^ W. R. -Hansen;    »There. Is no difference-i-ri difficulty.    However, the 
mental-hazard   is. greater clct-e    to.ranama, as :" one   -approaches-   the 

-__        land.» .-•••-     --     -**'- 

'Cäpt. J.. M. Huffman,. Jr.-: ' »Near Panama.»' 

Capfe W. H, flunt-j-   "The front is more  difficult to fly through- when it is 
.   ri_.   near Panama.»   """ ----_- '...:       - ^ 

_Ca.Pt^ W. R.JCrd.ghtj_   »Frpötal ,conditions.-ane-much- -more-intense-   i-ctw 
vicinity of Panama;.. ..When   farther sjouth-   toward   Salinas    -front    is 
'often negligible.» " - uu«, .•i 

eapt...S..E Haati «WWBÖÜJ exception,, f lying, through the. front when It 
has lBj.n near ranama has. been more, difficult than when it-Ms lain 
partner 3outn.» ._•---.-- 
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Gäpt.-e.. W-. Nesl!    "Havsni-t    £ lowh much farther jsputh. than. _ .Panama but it. 
appears that the immolate "area of Panama isr-mo st severe-.». 

Capt.. P., W. Scne-ller:    »Not necessarily   near Panama, «near land» isJ   tha 
"" term we wahtj this   difficulty .near land is. not  .due„to more- IfAenra 
-weather but -rather, to-the strain of sweating, out the .coast,, terrain, 
-the-f-ieldj etc.," 

It. I. J« Scott,  Jr.:    "1 found    it rougher—when -it-was- -farther   north." 

Gapt.. -E;; "Lx.Sjrevehs:,    "More  ^troubls near    Panama because    of mountains."- 

•Ga-pt.. M. W. Williams:    "I    have    found   that   the front,   is: usually,  more 
severe farther south." 

Ifc?  (5s.)' "H-. W? Barradale,, USNP?    »Nearer Panama it is more intense." 

1st Lts B. L. Bergesen:    "More   difficulty   is experienced   around-   6° N. 
81° .45! W. up to-the coastline of Panama.."      . .    ...... 

1st Lt. W. E. Ghristenseh:    »Same, more hazard n®81* Panama.» 

1st IJt.  J". _L.  Cursor   »Near Panama-.» r —~ 

1st Lt,..._J:. T. Dowling, Jr*:    »Most turbulsnce is encountered   near Panama 
particularly over the- land at Gape-'Jfeia.:" :        . 

lst-Lt. S. P. Easley:    "Never noticed much difference.,»' 

1st it.-W.--Hv Gibbi.-jrvi    »It-makes, no diff srence,» - _--.-." 

1st LW-e   Ei Halls    "The-   front -near- -Cape Mala_  is/ the most    turbulent 
:.   -^pjace- ki the^hple, SxS£h Air Force -^ Mn my expariehee).»" 

1st Lt.; W„ J... Kästle J    "Near .Panama,, for-.-thfji jit is    often much wider and 
-"---""•   and -more- .-severe-.."-- ~:                  --^ -    - 

*&••> Usl't/li' Hellay, ÜSNRT    »About-same.i" , 

-1st It, R. E'.-Henderson:.    »Wheni near Panama,,» . r 

1st Lt... F. W? Holar:    »If the   front- -is near . Pähama."we.   generally   turn 
:        around-.,"--       .    :    "-'."   "--      ""_ ;        ~^ 

^M-ib- J. R* lrwinf    »Near pSänftma»":; -.-.".L- -..."" 

1st 'Lt. .Ei E. Koken.;    »South.» - 

-,' -- - .-   .-.. öö- -"- -.w ' -        - -    - 
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i J:.   ,j?o yo/t usually: have 
•or when it is fart'/iersouth? 

,r>v.e dUfkulty hi flying through the-front ivheu it k near .Panama 

Do. you usually have more difficulty, in,flying through- the front tehc; 
or when- it 'is farther south'! 

near Panama 

1st Lt. * ft. .Lange:,    »Greater   difficulty is .encountered wten It ±s near 
'       "Manama-, due.' mostly to- the. added hazard of mountain., 

-ist Lt.. A., m. Luce;!    »Always when near -Cape Mala and Panama- there are- ex- 
ceptionsof Gourde:."-""" _ - -      : :__ 

1st Lt,  H-.-BV MeMüllohs    »It. is.  harder to-   fly through   -when it is.  near 
_-.   Manama." 

1st Lt. G. L. Newkirk:    »Usually more, difficult as you approach the roain- 
,     land.» -     :.-"-: 

" 1st Lt..  G.  F.. Piker:     »No.:»'      ."__ 

1st Lt. T.  L. Ruddy::    »When near Panama.» __._..^  

1st Lt.. H. C. Sachs::    »Host difficult to fly thru when near Panama.    Mod- 
.-. ..."   erate. to. severe, turbulence is- noted in this area." _ 

1st Lt.  T-.  ¥." Sawyerr   "Near Panama.» 

1st Lt. H". R. Sehiesinger: »Near Panama, because of fear of hitting land 
•and reaching the; terminal. -Usually" the re is little- difference near' 
Panama or close to Galapagos." _  77777- 

1st-Lt-.  J. E.-. She-lton,_jJrv:     »Near -Panama.,!'._: -   -       :. 

1st Lb;. "T;  B-. Small:    "The frönt    is usually stronger   when near Panama-*," 

L7lst Lt; if..  G. Sumnicht-:    "P-ront-more...severe-farther -north.»"-' 

1st Lt*. _S. K.. Thompsons'    "Jt doesn't- males much   difference,.    You are  usu*r- 
:-     ally ori instruments., anyway, .so it's all the same .."_ 

-1st Lt.  D.. E. Wh-ittehberg.:.    »This, is variable"   but s.e;ems. to be. worse-: when 
near Panama-*" 

1st Lt.  J. F. Wilcoxson.. .Jr.-;     "Very little difference." 

2nd Lt. I* A. Ailara:     »More difficult wheniront i-s--ne.ar Panamar"   -   - 

-2nd It.. F. g-, Agen:    "When-  near Panama over Caps Mala but no difference 
noticed-over Water." -r   -"-'~ 

2nd Lt.  L... M. Asburyr    "When it is  near Panama-.1'   - 

2nd; .Lt. N.i:-M;i--Ba-ldridge-:    "Yes.TT" över^the  Gapei(C^pe. Mala->,;» 

-"--"-.-,-:7-- -   "l_-..-,r:~-        .90 

2nd Et. K.« .J'. .Bögert::    "When it is near Panama,^" '--_ ._"--" 

2nd-lit, -R.  J;.. Cher-kauteil:    "So difference..» """" - 

_2nd Lt. Qi- M? Dann':    "1 have- only   flown when it has    been near Panama,"' 

2nd Lti -R. Li Flemihg-r" "Panaimii» :. . 

2nd Lt*. D. S... Gurman:    "Fronts closer te Panama seem more intense-." 

2nd -Lt-. R^c A* Klussendö-rf z.   "Near Panama,,it seems more intensei and -thai». _ 
is more rain äs you approach land'."' 

2nd Lt.  J-.-K. L^hd§hmu^h:T   "KeariPänamaii'.-_..      - .        -----  =. 

2nd Lt»  A* P. Lündberg:    "Farther south," 

2nd Lt. A.-. M.-Mason:    »When it is near Panama,» 

2nd lib. J. C Meeks:    "South of Panama and west over the- Pacific." 

2nd Lt. R.M. Richberger:    "Near Panamas» 

2hd-Lt. J. E. Rinks:    »No opinion." 

2nd Lt.*- Go P,  Sheen:    "Nearer Panama." 

-2nd Lt. P. H-. Smith:    "Difficulty is   greater when approaching   land re^- 
- _---_ ^gärd-lefsröf position-of front." 

'2nd -Lt^W;, C, Touchtoh, Jr.,:."More    difficulty near Panama ,r£t-seems..." 

, 2nd Lt;,,:H...=D.; yi-ncent:  . "Near ParamaV\     -.- "'.._._ 

.2nd Lt. W,. B. Walling:    «Near Panama.» - .-'_._.. 

:.--2nd-Lt-r.-W-rR. Williams:    »Nearer •Panama;-"--,- : -7 

2nd Lt.. L. C. Wright:    "Generally more difficult ^hen^ar Panama due tc 
-the  fact it shifts north during-vret season." .    - _..___ 

""rtm T    VI   Svmnsor-    -»The most-difficult experience in^lylSg, though the; 
- *wlmt   Panama -^ -^gatg^l.    ton-, ceding .and. 

vEiblStv" re Jer it difficult to raiee- a. äSMföll-until Poetical- 
ly^nSfoftSlahd,   Scattered to7broken   shpwers..cre^Äffi.- 

•m,.i+Ä«s- o-f sünroächTand-^landing." _     _ - __ culties- of appr%cti 
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-1*.     70raf suggestions cmi; yon- make for improving jtine'cas'lsf 

Col,. R. M.. .Bristol:    "N&: comment:. -"' 

•Göl.r Eir -M-.- Bay-:. "Just what you- are. doing.- Research and ma^muor silpt 
WDorts-i -Most recent pilot reports-from air.cr.af.t which._hav.e .psesed 
through, the. #önt. currently wpuid help- outgoing pilots ." 

Col. P. Bv-Griffith:- Wo suggestions, except that % would request, for a 
period of several months, that all. pilots flying through the front 
turn in the' route fore cast i i believe that over a .period of a. ysar 
a graph-bo.uld be. drawn showing, .exactly what; the; Weather to be en- 
•countered would be-.'-" -_ - - -- --- 

"Gbl. J. E. Roberts.: ^Dhe only thing you can do. is. take tbs pilot re- 
ports. Actually concrete knowledge from this source, will prove of 
little benefit;' for example, you" can fly two tracks from here to 
Galapagos fifty miles apart >and at; the same altitude and one pilot 
will encounter instrument conditions, for half the trip whereas -the" 
other Will report good, weather all the way," 

Lt. Col, Ji G.:--O-'-Beis-nf    "Utilising pilot vssai isr reports/; "-- 

Lt. Gol= A«, F. Tucker: »AAF Regulation and poHey to equip and require 
each long range airplane to take and forward' TOgther reports con- 
tinually. Present policies are good, particularly this feature of 
pilot interviewing..   Actual forecasts    are only Tair,    Much tmprpve- 

--'-      ment isr possible." 

m-i D* *'\ M#e7!_ "Move accurate, reports from pilots, jand interrogating 
them if necessary,:- "Forecasters- -must study all-past -records of' the 
frpnt;.^-!. ibelieve-with each pilot giving accurate, information, the 
alt|tude which could; be flown to avoid" all rough weather could be 

__-_- estimated successfully, what we have been given is sufficient but 
^he abpve__wpuldhelp._ Thi3. would only impossible when numerous 

-•flights are "made each day."' - 

Mftä' h„H^_°afrer» Jr-= "No forecasts can be improved unless planes in 
the front are reporting when- forecasts are being made. It is impos- 
sible for one to predict accurately what the front will be in five 
hours-." 

Maj, C. H, Gramer: "Present fo-m- used for forecasts is" very good, VI 
Bomber .Command    shpuM use weather   form #25PJM) instead    of CARIM5T 
i^t ^WSt ****"- ^"apn ;D9tw8eh' Bo^er- Command radio station, 
where- weather reports- frcm aixplanes a?e received and Base WoatheK 
The most important infection we need are accSate 3nS ^ft-f aM 
terminal forecasts«» "   _:-':     -""T-T -"* -_z : 

•?-%3fil 

Lt» Cnidr* R. K. Henderson; <Jr.=:    »Nov.   Pilots, have no- fear of' this= front, 
so. they pat-y very little attention to iti» 

-U&i-r J.—4. Irwin:    "More pilot reports., If available.» 

Maj... B;. Li.Roberts:    »None.    (I don't think this front., can be. forecasts -'" 
it changes drastically in an hour.;'" 

Ma:j, ?>/Ai. Sanders:    "Send observers on frequentflights;^ . ;^ •--•-- 

."Maj:..iO..;_Gi -Stephens-:.    "None,'unless-   weather    statiphä.   could,  establish 
themselves in fr-orita-lrär.ea3V"— . ;. -- -  :- 

Capt. Ji W. Ädair*  ^Nonei" --   - .- : -•-./-           " ' 

Capt. L..-H. Agard:    »None»    Forecasts are OK." 

Capt. "Sf. F. Bond:    "Better   pilot   reporting   form,    the need-Is.   not for 
--more information but better quality of present information<" 

-Capt. R. :M. Brown:    "No. suggestions-5    The only   way to .gain   knovaedgs of  - 
the front is \.o fly through it.» 

GaptV L. W. Cunningham:    »Hard to    say,, better   interpretation   of flight 
repöfts.." -       -   - 

Capt. J. H. Sichler;    "Include, synoptic   map and cut out   cross -sectional 
map.    Strong   winds aloft   at Albrook Field   indicate a   moderate, or 
severe -front." -""---- 

Capt-, C. V. Elds    "File hourly weather reports    or^rpu'te with Flight .G«0.? 
Vould'llke* Information äs to   the ca.use. of its   movement    north and' 
south, and its relation to- season tereäbput and elsewhere.-» 

until a knnwledge of ^^^^""if ^>«possible to have we a, 
and the weekly/cycles is at^^' > ^gnäventura, Cölomblaj or the. 
ther reporting stations^ jpote^Bw ^ » w dQjiateEial 
Malpe-lo-Isles, or tW ^^^'„S^accurate-. -Also if it "were 
front, then   forecasting ooulO   ^oe . ""^ .ar« look   at the 
passible: to- use    the^^r J^«i-T^ .^- ,^^. .^^weathör- 
front and study it ircm J^n^ould.be given the pilots on-the-spot 
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i-f.     JF/ipf- suggestions, can you .make fOF improving forecasts:? 

to havs-   TjeS-fahermöh: 
that daily fly it 

BBIB;   often thru   the. f rent 
studying, and observing III the: tin»'," 

•with .'snip* 

:H 

«apt«, -Wi-fi*- Hansens.    "If Id»forecasts-,  wer? ^-ven--in th^ for-Hi'Oi *J*P* _ 
the pilots,   flying tnr.ough   aailä make notes   .on the map   cor."r.ectirng 
mistakes- on tnefforecasts   I have flown through the- front by da-y and-_ 

-   By night/  Is-"the front   actually -stronger by night than in-the: day-? - 
time,?» 

^Capt.^f. M. Huffman., Jr.;    »Have: weather officer   fly •-specified routes at 
-"    Üäasti once: i.av .months":_"_" _   . . - '---_---.- — 

Capt.'W. ;R.  Knight.:    «When weather- id  sent-    in. every twojiours with posi° 
-"-"    tl-on reports-,- very iLttle    accuracy can^oe given:,.. Changes, often, öcs 
.---  cur within   a few   minutes.    Suggest   hourly re part, from   planes, or 

-  when change in   weather occurs.    CARIMET form   is best- available    at 
pre-3ent = !|- 

Capt. S. E. Nast: »My best suggestion, for improving forecasts is a caus- 
tic criticism of one source on which they are based. I find the 

. ^current -s&athsr form very .cumbersome, ^and e,v8.n inadequate.. A ,com= 
plete-weather report at any instant can"not be given without a-thor- 
ough search for each entry, if at all; some conditions are not even 
represented by code numbers-.. The result is that weather gets an in- 
complete picture of conditions if not an erroneous picture, and for 

-my personal part according tö the existing form, no picture at all. 
Consequently, basic information for forecasts^ is not-sufficient or 
satisfactory. I.,, personally,, would.submit many more reports if forms 
TO re easier to use." 

Capt, C. A. Neel: »I have hone - forecasts or weather conditions over 
the water   don't concern,   bomber -pilots;   much because   the only   aid- 

 would Jje- winds, for navigation-.   We fly through whatever is out there 
at whatever altitude we happen to by, regardless of weather.. Our 
navigators usually find, their own- winds anyway. The main thing is 
an accurate report on the weather at the. terminals as regards to 
ceiling-,, visibility, fog,, etc = " 

Capt. I. T. Ott:. "Obtain a simple weather form for pilots to fill ouo 
i&nroute and one that a pilot can-cover existing ^.ve at her on» The 
present form is too complicated and impractical. The only thing nec- 
essary i,3 to make present reports accurate    ön the following, points: 

_"  . wind's,_fco.m- sea level, jip^tp^0.,i)03.ft...j._the, amount.and type of builds"" 
üp to be   encountered, -the- amount of -precipitation   expected'and ths- 

: "extent "of turbulence present at ail altitudes." 

;Lt.- I.- Si Scöttrj ÜSNR: 
"height,.» 

"Would   like -more    information,   on. the 'width   and 
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Wlrat suggestions can you make'for •impr.ovbigjbracästs? 

•da*- «-- W^Williams:: "I .can, only say that -uxä&ft a m^rj^ fe- Kg 
on-the .front;, forscssts cannot-be, predicted too accurately The 
front if« an ever changing; thing;.:"- 

s 
? 

1 

tt.- Sg) H., W. Barr.adälej~ySMIl:" "»Getting "more accurate winds -älöft se- - 
'quence,": ~-~       "_     ~\ .._"__..-" -.-- --i.! "-"' 

1st Lt,B. L. Sergesen:    »More   information  &ttli  wäthermfnby; *W!_ 
--        lianers,-etc, experiencing weather- in m a-rees,*    . -    - 

1st -LU W. E.Christensen:    »More frequent pliot repörte-r» _- 

- 1st- Lt. -J, L. Cunao:. «tot observers fly through to see"what^ it is" fil** — 

ist Lt.. "J. T... Bowling, Jr.:    -*BetteF ^orts by all aircraft   f^hgfthe 

area." .     __ ____: 

1 ;  Tt    S   P   Eäsley:    *Nor*, -sihce^-dcn't *av^a tec^n^a! knowledge of    ; 
^ "tte^iogy Sficiant- to fc^ca-st from data arable.•• 

ist fc -S,E,-Ha-ll,--Ha^pilot,Äa Ä.detaile^.   xttj*** tb. 
frontal area." 

1st Lt. f,_J. Hastie:    »Personal pilot reports," 

1st Lt.  J- R. Irwin:    »Take a- few trips south.»  _ 

I* tt. E, l..«n:    «thsr_  s.^^^^^^^e^ 
it 

_-.! 

from~planes. 

1st tt. J, a. Kline:    ..Weather-n ±a» the- trip occasional^'      ^_ . 
— --    -- --     -=          ,      -- i-i ~ 4 y._*n^:«»Vit weather x&*- 
isttt. v."* ^^S^f^Sf ST^vSthnüt^tii^rsa6h- reports 

ports   .such as^the. $&%*>$£& cTthe. hour and. southbound on the 
g^fgS: %JST2 SSt^^^ble on flights   from sou.h. 

into the Canal Zcne.» . 

time - and. a constant ßnd_^r^f^ J^    careful and accurate- report 
Insure pilots wouto' «Jjfe^ m a=nd    off ßäjpe Mala comini up- 
on weather conditions within. ?Jf »^JJ - m ioF ^ the front- 

-i-nto^the^Zon^ ^^^^^lo^^P^-^^^ ^^ 

I 1, .;Ä;:B.- McMulion,    ^3 to^a^g   ^^, ^^* 
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if hat suggest imut am yov make for imp?-Öi)higß&ee,äii$? 
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-i.a     Wlirit siiffffestiowcan uou make.for improving forecasts!  

"9 
to.establishmore    stations., with tfäingd •WÄäfchör_.per-aoftEiai along ths 
Spute-;   ttöweverj, since    that is   impoasible   of i-ffipfobable^, my   sug- 

"" " göst-iöh:is.tp.make mors positiv-e   -ase sf £v3-£3:abii f pre.ca&is>    Sihes 
"   most of our''flights: täka   bff from -P^r it >ould seem iög-icai to-set- 

up a   weäthf r' briefing    section over   thejs...   And: sines   it has been. 
proven time, and again that visual iMpfmai.-j^eh is the most easily ab- 
sorbed^, why   not have & weather officer at PAD> along,  with a. map on 
the wall^ similar   to the one in-   Base; {Operations, with the:   current 

^ •weather   drawn on   it.:    k shpr1>; discussion   bythe   TOathsr^offio.erj. 
connected   iwfcth   the"   visual ^apy   would  wofk  wonders.    I base    my 
Qpinibn. of   ths 'frönt upon_ the., strength and   direction, of the. winds 
from the north   and south»    And   whether they have been   steady, in-* 
creasing of   decreasing:,    and ths direction of their   shifty if any, 

_"._is important.   Information of' this nature    for the pf evious. 24 hours 
is ' usually   an accurate    method of    judging   the   intensity of   the 
front*11 

1st Lt.. TiJL, Ruddy:    »Pay more attention to wind forecast." 

1st Lt. H. C; Sachss.    "Bs,tb.ar pilots' reports, from   men who fly the front 
at. regular and. frequent   intervals with,   a more satisfactory   form»" 

_lst- Lti. T, -Vi-. Sawyer:.    »V > -g. accurate and frequent    reports from pilotso» 

1st Et. !H, R. Schlesinger: "If we could tenre a weather form.to fill out 
periodicaily which would take little time to do.,._so you .could have 
more Ixtfofnation. The present form, you have takes at least a half 

^ hour of each hour and we. can't spend that much time» The west bar 
;map-you give pilots> I think, is excellent * It gives us a picture- 
and wa in turn--can -draw in or make notations and corrections at var- 
ious positicna,. That, I believe,, is. the -best: type of" report,-"fof• 
pilots to-give- you, I have flown through fronts at "all altitudes up 
to 12,-000; ft* and have never encountered icing conditions, but would 
like to know, the possible freead-ng level of a front, if any «xist- 
and have it down on the picture map in colored crayon*» "       '"'- 

1st Lti J-. E. She It on, Jr.:.    »Under    conditions, 
hard.» cftf©miTht   would   be 

lot -Lti T, B. Small-?     »I haws no suggestions    for improving forecasts be* 
causa in w estimation it is very   Unpredictable, since -it chäng&s so 

.much and so rapidly.    On     füg«s    spmstimes two   ships-   Ä, 
^f+L ffi**^0*'*9 tlSi!l;0"^  .^B-'H* a lot. of   InstruBBAs 
and the; other :may have fairly,  -clear weather.   One-day the *rrnt ir 
be- HT»   and the   «ext day.it may   be very M.    The position   of 
front doss_ not move-   vary fastsho^ve^ Might,   and intWityfcharweT 

-     '       -'3§r späten» hts   may contradict each other" a. "good" deal, bufc 
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the fnontai. afea is •differe.nt 'hearty syOTytfijP^thrpüghi"- _x. 

1st -Lt-i H* B. Stonfj    "¥pre -c"pmpfehensiv8 pilot repöft.i» 

1st Lt.. K. C. Sumnichtr "Do not believe, impfP-,reiSsfit- possible without 
daiiy flights through the frontal afeäi» 

1st. Lt.i Di E., -Whitoenbefgi »Vfeather report from, every pilot flying thru 
the area, although s uch aver aging, is" not too good,» 

2nd it. I. A;._ Ailara: »More detailed reports jade more, often frömplams. 
traveling through frontal area."' 

2nd Lt. fi=.i. Flsming;:- »If possible-, the isolation and' ppsitidn of "Sie; 
jmpsfc turbulent part. of tfe front^ to a greater degree." 

2nd. Lt..-R. -A. KluBsendorf: "Eore.aas.ta are. good, considering Jblie.num)».r'. 
of observation stations..'' ^ - 

2nd Lt.^ A-.. P. Lundberg: "Only the use of a- weather - shipi Question 
pilots, who -have flown, through the front in-_tha twenty^fouf -houf s 
prior to your flight," 

2nd. Lt.s. J. 0. Meeks: »None. Weather plane .isiths. only " thing that could 
give definite weather. Would like tö get weathsr arai information 
concerning weather from pilots vfoo have flown front; in the past 
twenty-four hours>"        _ "~_ !_./"•       _...-...' „.:: 

2nd Lt. R. M. Richbarger: "If possible, forecast the position .more a;c>^ 
curately.» -...._.. 

2^i Lt. J:, E. Rinks:    »Have each    pilot write a  pafagraph -on .conditions-. 
_  .    giving altitude    of flight    and; what hs, considers   Tröäthsr äbpv© and 

below would be.   Weather forms that are  fill-ad   -out in flight, .hafdjy 
,give ä iaHie picture-." 

iJha 

ewo 

Lt,. W, C;. T.pu:chtoh-, Jr.i; "Particularl.y like the grading of the f,pre>- 
cäst, i.e., percentage of accuracy the fOfecarster expects.. States 
ment Aas to how re cent ths information- i- and how obtained," 

Ii, 'MB- Sympson-:    "The best Suggestion   I.can. offer i-s to   increase the 
^rnmibef• of observing-   stations, in the- :area, addling, boats to coyer the 

_ .usual routes-   :take.n. by aircraft, in the- lairpianes-s -It is my epin.'isn 
that, accurate    forecasts, cannot .be made. bag.6d Oh the present method 
of obtaining   .meteorological    in-fpfma'tipn.  be cause most    pilots ränre 
little, ipf no feather    obsjarvatipn expefience-<,    Unless,   a fPre cast is. 

m 

ü 
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if...    W'hut-Suggestions can you make for improving forecasts? 

accurate, and reliable,, a pilot cannot give ft.much credence» nor can 
he -navigats hli aircraft satisfactoriiy along a pre^eterminM flight 
pat-in I fully uhder.st.arfi tbä difficulties- facing, wa.äthsr .psraorinel 

•ättenpting to. forecast we at hep in an area from which regprts are 
meager^ and sketchy at best. There- "is no. more- dn.fprmati©;n I would 
likB,. I believe, less,, but more- accurate information irouid ba batter.. 
Also it- -would be presented a little og-33 -techM-cally so. itr would «s. 
-inpre easily understood by pilots and nä-vlgat:ärs.,: 

•vre$ 
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M-:..-.Ai'S there any general comments yew mould care to make regarding weather in this area. 

Cöl, E„ M. Day: "I believe all new- pilots in this area should receive a 
short weather course of inatruction. from a. Weather 'Officer sspseial«. 
ly respphsibfjs for this:. The; same officer to give' the coüräe to all.. 
There" are prevalent many erroneous ideas regarding weather in this 
area. Further, there is- a tendency by pilots to- belittle, weather 
forecasts in this area due. to the fact that pilots do hot understand 
the .problems: and; difficulties of ä forecaster in this-area. Mor do 
they understa-nd the -value of their- giyihg. accurate and detailed pi~- 
iöt reports- as- they do not appreciate the weather research bMhg con-- 
ducted in. tropical weat-herv» _"- '_-' 

Col.- Pi. B.. Griffith!    »In my   opinion,- the- flyingweather   in-_ ti^/iMl"is: _ 
infinitely   batter than   it is in.   stnie parts    of the   UnitedÄates-j 
particularly in this -southeast,where you will encounter fronts as wide _ 
as 4:00. Mies,, -vihich   will build   up in .poetically   no time,   and shut 
down airdromes, for hundreds cf -miis„s.-. furthermore', 'l"häve/:sesh._rcumus- 
lüS'clouds    that must   have    gone teJäÖ,&QQ fti"In-,  the southeast,, at•" 
this time of the   -year:..   "The weather down•_ -here; is-generally predict- 
able..   After   a, person   has flown   in this   weather"a-year   or so, tie, 
known- aboutl-wh^t tö.-®xp^cti _;Withthe-_ e^eptiön öf th&:   .eguajtprial 
front, between   here, and "the Rock (-Galapagos..Island), and between "hera 
and Salinas,, when   it is at ita most,    'inte'riss, "ai^; e?rcept~fpr" asmällr 
stretch between Puhtarehas-   andI pavidjl have never jk^wn Instrument, 
conditions, to be exceptionally rough.:- .   —       _ ~" 

'^1 ^na-vi^ floWn^the- ••Caribbean äbö.üt^25: tlmes^. aret have heyer .run 
into anj^hing bad-there._ Gehsr&ily.> the flying conditiohs. across t-h« 
Caribbean are superb^ .except at night when there is- considerable-^!^ 
and; lightningi Ther® ia one thing that you^can almost be aur® of 
.flying either fsaa herai to Jamaica or from Curacao -tö> Piiei*to Rico'-, 
there-will,be a And: varyijng from 15; to SO^mÜes an hourand,it will 
almost always be fepm-^äbpSb "90?:. 

-Ihiring: ths:   huificä»^ aeaspn   ypü ä-prMäblö   tö- run into-   some 
pretty bad. instrixiasnt..   cpMitiphs in the Eastsrn Antilles^ sspscifellv 

—-      around7 äahta ^rgusrita-and1 Trinidad.—Sonaally^-howsver, 'a trip. £Iä 
Trinidad around the chain; iö =Guba^ ha« delightful weather..;'-' _; 

Cöl. J.. E. Roberts*    "I think the   weathfr section is to be   commended for 
its haM Work,   and untiring effort   to predict the    tropical   -ssäthsr 

.isith so littls, dsta with which to afike its^ f®«caste, I m$sot&^&r 
and I belisye- most other foot «ngli» pilots, in this area, rely gresW 
1^-pnT^öür terminal fcresastsr,^. bvi~as- -for route; rörsca.sts— I älsays 
fxpect-anybhing to-hsppan. and. do. not count oh th8: fcreicast to-be-^mr 
pletsly aecuräts.. So_ long as:vphera"XB hot a )&ixricane to contersd 
•with the-weather in this area newx? boccasss go intsnse. that IV is un«? 

n§ 
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-   , -,,   ,.---.--. -.-._.- ~w« „..« in ,•Ar ramvdwgiMUtkr in this »-W 

"^f ;-*•    Jwf/tereahy -general-mam-me-iTt* yon uouM- cau- to make regardingiveather in- this area. 

Lt. 

it. 

safe to fly through."• 

Ool. £.. Gs Q'Brtten:. "When pilots- are. .briea'eä .ämore-gemräl epn- 
ditiaE. cpaid be given in addition to the actual routs forecast." Al- 
so.,, hew. jBrsonhel migrtt be- gives ä history öf the equatorial front 
•and general -weather conditions throughput the -whole area aha to irs- 
Ö-iude: terminals usually visited and their respective -routeä."- 

Coi* A-i *» Tucker* ^.(l)- The weather is good;, fairly- consistent.,, arid 
predictable,, £2} The1 navigation, aids,, field: arid instrument approach 
procedures; are inadequate» (3) Do not believe, thej weather should, 
stop instrumert or night operation at ail, but lack of riävigatibn 
aids and reliable naps- definitely limits such flying how;..!* 

Mäj, £-,- Ä... iTsäsi    "2h& pilots rely greatly on terminal, forecasts, but it 
E&kes iitti& difference in betiwen points.'*     ( 

Maju D. lr. Roberts:    »I doubt if there is any- general mile t.P_ follow.fly- 
ing ttirpugh this, front.    Only experience    is necessary.    Each flight 
 is-dxfferenty-at-tiefes-  ifc'a^ advisable to; fly low-,  other times high.. 

Then at times    you can   fly through   the frönt and other   times it's: 
best to go around, the thing," 

Mai-.. &"•• &-,. Stephens? "1 have.jffcpably made from pns; to two hundred- pas- 
sages through the aägatorial front in this- area .and in the TÄnld&d 
to- Beirem. sector. GoEaitiphs-rare very much the; same- in 'thö two "areasfc 

'Us a; genarsl rule -«hen the front is active I fly £ptsn:- 3.Q.Q© ft 

'- ^ . 

to 10,000 f*.  jätituda, -loitering   .depeidihg    upbn the 
-•nre'ci.oitHtidn and turpulerice'. 

htensity of- 

"U-^R several   occasions I have, encountered  extreme turbulence 
and sore often   very heavy rainj however as * general   rule both are 

  --moderate-•.                          -- —      -_ 

--• «T irc^Ld strcfigiv recöscerd that pilot;? with-, quite- -a bit of ±n- 
"•  AW llyinE s^erience-^be encouraged   to    fly   through the front 

and j*sfe im^rieEced. pilots, stay put entirely,''      -- 

"A-*   3   W    \dsir*    festster   iü this area is usually of trild   .turbulence 
•   "«A»- Vfete?  " f<vsr l&ai, «use. to eeavectipn currshtS:,. exfcwsre: -*yr_bu= 

-   - „Ter^a^sv^ceehcoassered*-. 3reSSi.tc-e... xf 4aw!^at. co^x^-ions ±s-?- 
^vsil~   as^cn of the flight_jmouM. be made pyer water .aeis...pract'l- 
rJr-ii '"^""«^^"Vi-^öüisnce is snepuhtered over Yfater smoother air 
5n"ai«äyi be $ozk at i^s^r altitudes (800 to 100Ö- ft.) ,»- - 

Capt. l/i. 5uipi|5g^s-l- .-"SaiBSBd.   nasty it times.-ihard to--pi*dipt    from- * 

.•Kit 

-jw^» 

I 

piint'-s- standpoint because' it'"s always- chahgihg:.''' 

Lt-, -H-.. Dickerspn, ÜSNR:; »I bs.lieve the, cold prevailing- vdnds "from the 
Humboldt 'Current •whi.'c.h is cold water,cööling. up: from, the Antarctic, 
strikes: the wärm1 .nbrtheast trades    and forms this .particular' front," 

^Capt.  Ci, V. -E-ld:     "During- certain .seasons ä smail very active' front'(•seeirl^ 
ing-iy se-paTäte) lies just south of'Guatemala G-itjW"— - _ --.-.- 

Gapt-. C.i f. :Fe.3ic.e?:-    "Ifi regard to flying   thfu-the frpritj. I canribt state 
that any altitude- is better- than any ether in flyihg thru it.    Spme^ 
times-    flying low   is better and   sometimes- flying   high, (•%,QQÖT) 'is 
better,.   It all depends    pn the-existing situations   ahd, the pilots1' 
judgment of them.    With •&. Ißt. of build-ups    and 'cumulonimbus clouds-, 
t do hot   care to fly   lov«er- than - 3OGQ"'' or ;sp~,. because    of the fact 
th&t   the    cloud bases are; so low,, that it would be    easy tp hit un-  .. 
:sesn. ro'll clb.uds    or SGud\cipuds ...of the; curmilohyiibus-.  clouds, which 

- -    might be top" -turbulent. t-o„-handle, ^Eyihg   -high urjtij^ it is'irapps~ . 
sibie.. to do. sg.,gives, the added advantage of greater visibility-above 
siöud töps3~ and betwssh clouds ä-rd   saddlebacks, making- penetrations 
and-•ei»rGurpnä-vigät'ieh.  easier..-  Also;,, by staying:   up as long-   -as--pos- 
sible-, instrument  flying ip the low stuff is avoided as- long- as pos- 
sible . 

"instrument flying in this- area in general, is hot too diffi- 
cültj over land .or water. However, when instrument conditions -are. 

"enräüntered pver--land-j.-it^is----almost- always-, impos.sib.le tp: fly under-^ 
heath-"the- stuff, as it usually sits well below Uhe level -of the tops 
of peaks and- mountain, ranges ä dumulonimbus clouds too, seem to be 
more isolated over- land and generally- pan be Gircumnävigated,, but 

 :    -when- -hitj.--a.r_e    usually more "türbulsfit than' those :pyer-;~ the water-.'!' - 

Gäpti W. R. -Hans.en:    "Although there    is quite    a bit, of ^irätruEierib    «ea- 
thsry if   a- person studies   Weather forecasts^   and clouds - •along-the. 
-flight path he .has-"little tP.fear. Just don't enter; a_"herayy cumulus: 
or cumulonimbus, over 6000 to 7000 ft." ';"-•-- 

Capt. W. R. Knight: "Weather seems to increase""more during the day pyer 
the Canal itself than, over any other part of the Republic. -Probably 
a .normal condition,  due to-drop in the terrain at that point,       __•_ 

"Intfrise layers of haz6_ha-3<-5: been noted during winter-'mohthaj--- 
which. ext-enbV from- Panama-, to the. frprit.,. the--definite top being -about. . 
8Ö0Ö ft V fnstrüme-nt" conditions^ prevail 1-ft -this, -haze.,, due t P^blehd -, -; 
ing of sky and sea.    No hoifiaon is. available .'• """""..'."/ 

'--Gapt.. :G;, A.-Kefis- /"Weather   in. this--area,   % never top- röüg-K mäxr-mfW~ 

^     ..   . _ lei "-"-""..3_7"77 -,\-'' 

FPL- 

'.".* a?, -iv K-~=S.>X"-'.        >.- :\~rt~;  ~~-  ", j   .,--.- *-tJ- -»T!-. ",-,  ; ,. -.•Wai&y&TS&zs JTÜ-./». r—»v»"-"*^>- 

jS»SBKsaiuiu'^.^iI4i^=^eE^.^ -'~*^Ä^S'^kl--£t^*f2M 
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SSSfFftM F¥.-*^**T';Jftrt?ft-fflfta £ ^«lar--'-' 

£i*2st&L. 
Ettas*, 

_j-=i^i—sj' in. 

'^^^^^IS^^Äi. 

m-.' 'M'^^''''^ü-^^-a^^m,wibSr^0 tn.munAi zzäing. weather iil tim area.. 
-Anc ihm? miy-gencml commanh yuu ivuuld'cure to make regarding weather in. flits area. 

aatfe to, £Ly thröjxgh.1'; 
- ."i-=i.-    f,•- hrlafecl    ä morä general   con- 

.: -slÄsaÄmiÄS*SW?»iW*«";-   ... 
fairly consistent,, and 

bielieve- the weather 

-pilot's :staridp;oint be cause it'& always; changing-;"' 

-ir"i 

£t. B'oIL. A. F. Tucker:    "(X) 'The .weather    is.*-«»*,. ^-~-y- -.-•--        .-.r; 
p^di-ötabisV." £2:>. She navigation aids, field and instrument axppoach 

—"  ~  fecedures    arl "inadequate.    ^ Be not   believe- the weather   ^M 
"stop instrument   .oVnigfht operation   at; all, but lack   of navigation; 
aida-and reliable' maps de^iiniteiiy-IdpEts- such flying now*-» 

"ifc-JrFrJte" Irwin:- -«The pilots -rely greatly on terminal forecast a, but it 
nsäke.s litt Is d'iff erence, in ;batween> .points;.-.11'     # 

Ma-j* D-». L. Robertas "I doubt if there is any general 'rule- tp follow fly- 
ing -through this, front. Only experience; is necessary. Each flight 
is different, at tines it's advisable to fly low, -other tips high* 
Then.at times you .can fly through the front and other times it'-s 
best t.o gb around the thing." -     -   '~ '    ~-   _   . 

Ma-3- Oi G.. Stephens-;    "I nave, .probably made front one to two hundred: pas» 
äägeä through the .equatorial   front in this area and in the Trinidad 

.   to Belem- sector;„ -Cpnditiphs are> very much the  same in the- two areas;. 

»As a general rule -when the front, is active I fly fr,6m'3.009 ft. 
to. 10 yöO0= 1't. altitude.,, lowsrihg. depending, upon the: intensity of 
precipitation-and turbulenceY. 

'-'Upon several   occasions I have, encountered   extreme turbulence; 
and- möre~6ften   very'heavy ra-inj however is a general   rule "both are 

—~Su derate;. - - • 

"   "t would strongly- recömte-ixL that pilots, with quite, a bit of in-=•- 
sb.rum.ent flying experience.- be-.encouraged   to "fly   through the front 
and. that inexperienced pilots stay put entirely." 

Capio j* W. Adair* -^We^ther.- --pLth-is. area is  usually of -mild-   turbulence, 
- - . ~L   ovrer ..water--.    Over, land^-duetto -convection.currehtä, Iktrems   turbu- 

lence may be encountered..,   Therefore, if' instrument   .conditions, pr©- 
. __ ^    y^|,t <as)'much of. the'JSght.   should be made over watet ag is pSffcti- 

;-.-v;   -__ . ,ca.fl%s    If'-gxtreme^;^ air 
- -   "-eä?n a-lWäys "be- found" at lplf8r~%ititüde-5 -£gj30- to 1000 ft,).„« 

•'Gagit ö,?L., %" Cühniinghaä;i>   "Damned  hasty at -timaä, hard tp predict,   from & 

'       :lQ& ;; 
\'KS l^l'l 

Lti H-. Dicksrsprij. tlSMs »I believe    the .cold, prevailing winds-   from the 
-    ;Hümfapidt -Öunfejafc   whieh. is.-.cold water pemihg up-from   the Antarctic, 

strikes th§ Wärm northeast trades-   a-nd f-ör&ä) this-particular front *:" 

Gapt^ >.C. ¥,- Sid-;    "During- certain sea-sons, a small very active frönt.(-seem- 
.  .. ingly se;paajäte'j= lies  3ust south of äüä-teT^a. Git-y."' 

Gapt-. =C?  Pa, -Felice-:    «In. .regard/tp.. fly3;hg   thr.uLtne'_frpht,j. 1 ca'rinöt state, 
that any altitude- is. better than any. pbhsrii-ii ft.-j5.ng. thru, it,-.-   Some- 
times    flying low   i s. better a-nd   sometimes, flying   high (?', ÖD0-''); is 
better.    'JE-t all depends    on the existing situations,   alia, the-pilots'1"' 
judgment of. them,.   With a- lot of" build-ups;   and cuiriuloriimbus clouds^ 
I do not    care t'p-. fly - lc.w?r- tlüs-h.   ^OOO'-or so, _ because    of the  fact 
'that -thef_-_clo;ud bases are  so low-, that it would be    easyTto hit Un- 
seen rp31 clouds    or sreud cipiids   -of the .ctumulpnimbus   cloudsj wrach 

•might Be; top   turbulent to- hahdle-i    Flying   -high-until,   it is- imppsrr. 
si-ble to do so,gives the added advantage of giteater virsibility Cpö.?ffi-.- 
cloud tops, and-between clpud's and   saddlebacks,, faking penetrations 
ar4" circumhavigätion   easier.    Also,, by staying    upas  long    as Tpps.-r. 
sible, instrüire,nt  flying in the 'low stuff is avoided- as iöng-lis-pos- 
sible. 

"Instrument flying, in this .area in general,, is'-not too diffi^- 
cultj over land or. Water. However, w-hen-iixstruiiö'nb, "cohditions.^ar^.- 
encountered .overriand,. it, is; almost, -always im-pgsslbfe to- fly, uMörV-~ 
neabh the stuff,-as it usually .sits well belbw/the.- ,3evei of' the^'tpps 
of peaks arid mountain ranges. 6'uiHulpnimbus' cloyd;s.;tpÄj seem to be' 

- ,..more ispiated over- land: and generally; can be; ^.fecumnavigated, but 
when hit,, are    .usually more-, turbulent thäri- jt-höse dyer   tihe"1- water <>."= 

Gapt,. ¥. ft; ^Hahs.en:.    "Although there-  "is quite > bit of iiistrUMeint    ^|? 
i/ -'   ,.ther.j if   .a prsön ,sb-Udies   weather "forecasts,   -and cl.pudsi    Jlong ths.- 

- -flight path.he; lias  lit tie to fear.    Just, .dpn'-t .enter ä  heavy cvaiiulusr 

or -cumulpnimbüs over 600Ö to 7.000- ft,.."" '".._-_ -_-.._     _./_ c-_-^ 

Capt-i -Wr. ~R. Knight-: '-'Weather seems tp increase'möre. during the. darpys* 
the Canaiitsglf than ov^r any other part of' the Republic. Wobably 
a inprmal condition, due to. drop in the tef-ralh "at that," point, ,   '."--- 

"intense layers., of häze; 'ha,vex ^beenrhoted- during, -venter ,!months,?, 
which extend  from .Manama to the front,, the- definite-tp.p.;beiMg>-#bput - 

.       -8ÖÖß'>*ft.-  initr-uäent conditions--prevail in this    haze., due-t-obierid-. 
ing. cf' sky and'-sea.    No horizon is; available ,." 

----: V- 

Gäpti -0. A*. .Ne.e.i: 
"Weäth^-  In. this.area- . is Äver" too yough-over   water 
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jSv    </&•? flier* ar"J £efiem com'uci«* »»« — - 

r äS»«»?*- **»••i *wt.5    • •' 
fighter pilots;,, etc." ?    -*"-.* . . ä   that previous -tP'= 'PCfflHa§ 

rant    M. W.-WiEiäms:    »f-ahov^-ofigÄwthe Idea^W.«««^**- 
°aFb'46this' Wii had *?»^tSoSS    tie fbuni   jw* thrt gj* 

-Bad. weather, :not :W *    f ^^g^g* £tying- though the front. isn't 
_ -Si" th* weather, «** jp <**%** ^ £ hot *a»   «". imply m? PPJ 
half as- bad    as it. looks:,   5»^»  * J       ^ündferhead-,  .They cft-n be 

—    Sid not respsGt   the: -severeness of ajg jn g^. ^ 
pgnty rough and .« be- *****   - ^Sa-vy ^at^.tte A« 

•Lb* CjgJ H« W; 
sdrtaSig., ÜSNR?;    "feather is go.cdl=l"- 

V 

ifcse- pe-rmissi'pn to lanf _*"' V.."* ' 
1st    Lto     ;]3's     L.     DBtg^üv". :TV 

ations- refuse- permission to -land -in- tr.öpi 
:g3n%i!a-l in •Panama 'area, is usually ppor'i" 

1st Lt, %. E.... .Ghristehse.n:    "Weather at- terminal is usually such-that; .you 
can, land shortly eve» though the. field   is 'closed at the tins- of ar^ 

rival,." 

1st. Lt... S. $-. Easley.:,    ".ihe-h possible fly over water at low .altitude t'hru" 
frönt because of less turbuiehefe,   When flying   thru front -over land' 
I, would-advise    lowering Ending; .gear,'   so as' to, de ere as?,    air .speed, 
air' speed usually be'comaa 'excessive in fröht'3    byer. i'ä-ni wi th -severe 
turbulence,- with   länd-ihg :ge.ä.r"   down power; cjay   be. addEd to.    prevent - 
icing, and st-ili not have exE'esslve air spe„ed',;" 

1st Lt*  C. E,. Hall:    "Weather in This äre-ä, is net a^pssiTQüs- '.hazards -:How- 
eve-i-j  a- :hur.ricane- -might; be pö-ialöus-*1'' 

1st Et.« W'. J;. Häsfcie,: »It. (the frönt)'' is: extremely ^uh.predicta"biev and can- 
change its total aspect- in size j position,, .and intensity- in- a- lew'1 

short hours-*" 

• --'Et.,.. (Jgr) T. L. Healey,. -USNR: "This -vreather .generally Is not very turbu.-- 
lent but    heavy rain   is always-   encöurite'red.    The   rain is:   usually 

--.."-". -quiite c-pMj but have never- encountered hail. :lt is-, my b.piniön that 
the, •HumBpldt Current blpwihg frejm- tte- -&ht.a-rctic -aneouhtefing warm 

. air- is-the; .cause- of the- front arid that t'r£ front upyeä either north 
or south, aceordlhg to path- of the sun."' 

Ist, Lt,. Äi E. Henderson:    "It is qtdte severe at, times and, care -should be 
exercised in flying thru it-,•"•    / -• — . - 

T.T: 
Are ilwve any general comments you would care to »mir vegd'rcäji'gii'ditmcrui^ns »irt'«, 

»Kb-  I think the weathermen in this 'ärö'a are -dp   \g & 
as- t;ff >pr:e öasfö" I have received fb .' iatsc^   sonr,- 

1st, Lt. F* X. Hblert 
fihä. job insofar 

'"- ' .cerhed.8 • . ;' !'-..'.'. ' 

1st *t- E.--E.. Kokehv    "Prevent    inexperienced piip'ts*   .from flying,   tl f">ugh'. 
"    "the" front without sufficient experience in: his atopla'ne to gui'dt', Xh^ 

.struct,, pr take, over-if; necessary.!,; 

Mi Lt., -B-." B'.- McMollo-3:,    "gph-'t go ihfcbi the -^clouds" abbve;    ;5000 #..*' 

1st Lt.. %- Y« 'Sawyer>.    »Weather in, this,   area vä5?ies'   rapidly,, alwaj , very 
mpderate.,:" . - 

i 4- ^r+  "u.   &-" s-hissin^rs'    »I think '" forecasters  ^are doing &r remi'. sab» 
'§     t;B eoSsileähf ti" information ycu have, at hand,    With the eX< * ?tion 

fSSmk^-ytlnf S^y W"d^tio, from   course ,* the 
use

:. of an alternate field ;orily once.,:»- 

„i-        . irr ^ not believe« that   weather cah<bs ace'ratsly 
1st Lt. S. fc    h«    '   ^ and^ncSrted ssctlbh of country.  ,t frt* 

Sath&n when I receive a bum forecast," 

- .2nd,Lt,i, A, Aiiara:    «Weather- .over    land-more intense,   than watJ,r-over 

-    -,seä..s»r,        .     ,   - _= _..._.= 

2nd Lt. «; G. Beard:/ »No?. too 'hot and wet,,, though,»    - \    ^ 

-    -^ -    •-     .-    r;   - ~-    .IT ^nn-if- believe it   can "ever be. foracas; JJ5- Ä*IA 
2nd Lt.- R. 8T- Cherkauer:    ^g^g^l   the Jsame'twise, n*r «ver ^ 

much more accuracy, __W^*f ibT.Jhe.a»Atocraft.   -Pnönb^oüa   ot. ä«e^ 
sövefe. to^ar.ranv^^^^erater'Tiohas^"~ to-be. -aä',s?verer.as-^hps,e-in-x.ei^-~---,        - __ - 

•"•---'-        ,,,-.   -,   -   „^«äfher   in thisi area ©a* sake-  -sxbrsss f'".'^a? 
2nd Lt,.. .J. e, leeksj    9^•£*?L* father forecasts, therefore' it* d2% 

in a v|i}y;%hößfc .period of time.,    BA  . ^ 
ficuit to; make-/'-' . ,.--"- 

2nd Lt. KKi&m&f.*.   »No/danger if pilot ^^S( c^mmbn sense,' 

tt., J....?,. Rinks::    "Ur 
part from VüRS.   ppir 

..TT^redictabie:-.'    Two planes takihg off 15 -f.»fflrtt *f 
2nd Lt., J... i. Bli*w     '5Mf Sparture,;going. tp. same destinatic i «W«^- 

pax* from ^PP|^J^e^v^Se,    Jk variation   ofv^'^^, 
er extremes-   'in weatla-^i^t *•.-^   --^       -  ^___        __ -,    .. :^.. 

V 
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